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APPENDIX  G 

GEOTECHNICAL  SAMPLE  ANALYSIS 


G.l  -  Techniques 

Geotechnical  sample  analysis  for  SIAD  Phase  I  RI/FS  was  conducted  by  NST 
Engineering  of  Susanville,  California.  Analyses  performed  were  sieve  analysis  and 
Atterberg  limit  test  (ASTM  #C117,  C136,  and  D4318).  These  tests  were  performed  on 
selected  boring  samples.  At  least  one  sample  from  each  boring  was  analyzed.  Samples 
from  monitoring  well  borings  were  from  the  screened  interval  of  the  well  whenever 
possible.  The  results  of  these  tests  can  be  found  in  Appendix  G.2. 

Sieve  analysis  is  a  process  of  determining  particle-size  distribution  in  a  soil,  sediment,  or 
rock  by  measuring  the  percentage  of  the  particles  that  will  pass  through  standard  selves 
of  various  sizes.  The  Atterberg  limits  are  liquid  limit  and  plastic  limit.  The  liquid  limit 
is  the  water  content  boundary  between  the  semi-liquid  and  plastic  states  of  a  sediment 
e.g.,  a  soil.  The  plastic  limit  is  the  water  content  boundaiy  of  a  sediment  between  the 
plastic  and  semi-solid  states.  These  are  expressed  as  a  percentage  water  content.  The 
plastic  limit  and  liquid  limit  define  the  plastici^  index  of  a  sediment.  The  plasticity  index 
is  the  water  content  range  of  a  sediment  or  soil  at  which  it  is  plastic.  Plasticity  index  is 
defined  numerically  as  the  liquid  limit  minus  the  plastic  limit. 

G.2  -  Results 


The  data  from  geotechnical  analysis  was  used  primarily  to  determine  grain-size 
distribution  and  USCS  soil  classification,  but  may  also  be  used  to  estimate  the 
permeability  or  hydraulic  conductivity  of  a  sample.  Using  the  results  of  geotechnical 
analysis  alone  it  is  possible  to  arrive  at  an  estimate  for  K  (hydraulic  conductivity)  ranging 
from  to  gpd/ft*  for  finer  grained  materials  at  SIAD  to  10"'  to  10  gpd/ft^  for 
coarser  grained  sediments.  The  aquifer  pumping  tests  produced  similar  results.  All  of 
the  values  of  hydraulic  conductivity  for  these  tests  fell  into  the  range  of  silty  sand  which 
has  values  of  K  ranging  from  to  10*  gpd/ft*. 
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Estimates  of  Hydraulic  conductivity  based  on  grain-size  distribution  and  uniformity  of 
grain-size.  For  screened  interval  in  monitoring  wells. 


DMO-5-MWA  -  Interval  100'  screened 
~S4%  finer  than  #200  mesh 
uses  classification:  CL 
Sandy  Qay 
K  ~  lO’  to  10^ 

TNT-15-MWA  -  Interval  70*  screened 
medium  and  fine  sand 
C„  =  2.5 

uses  classification:  SP 
K  -  10*  to  1.0  gpd/ft* 

TNT-16-MWA  -  Interval  65.9’  to  71’ 

C„  =  3.8 

medium  and  fine  sand  with  silt 
uses  classification:  SP  -  SM 
K  ^  10*  to  1.0  gpd/ft* 

DSB-6-SB  -  Interval  126’  to  131’ 

- 15%  finer  than  #200 
silty  sand 

uses  classification:  SM 
K  -  10*  - 1.0  gpd/ft* 

ALF-l-MWA  -  Interval  105’  screened 

38.4%  of  material  finer  than  #200  mesh  sieve 
62.7%  of  material  finer  than  #100  mesh 
fine  sand,  u  fine  sand,  silt  and  clay? 

K  -  10-*  to  1.0-*  gpd/ft*/USCS-SM 

ALF-2-MWA  -  Interval  100*  screened 
uniformity  coefficient  ~  3.4 
effective  size  ~  34  mm 
50%  size  ~  .90  mm 
uses  classification  SP 
K  ~  10-*  to  10  gpd/ft* 
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ALF-3-MWA  -  Interval  lOO*  screened 

-  20%  of  material  finer  than  #200  mesh 
~  32%  of  material  finer  than  #100  mesh  (.15  mm) 

~  52%  of  material  finer  than  #50  mesh  (JO  mm) 
very  coarse,  coarse,  medium,  fine,  v,  fine  sand  with  silt 
uses  classification:  SM 
K  -  10-*  to  1.0  gpd/ft^ 

CCB-l-MWA  -  Interval  91’  screened 
27%  finer  than  #200 
90%  finer  than  #10 
clayey  sand 

uses  classification:  Se 
K  10"^  to  1.0  gpd/ft^ 

eeB-2-MWA  -  Interval  100’  screened 
-32%  finer  than  #200  (silt) 
silty  sand  with  majority  of  sand  fine-medium 
uses  classification:  SM 
K  :r.  10"^  to  l.O"'  gpd/ft^ 

DMO-3-MWA  -  Interval  lOO*  screened 
-43%  finer  than  #200  (clay) 
sand  clay 

uses  classification:  Se 
K  -  10*^  to  1.0*^  gpd/ft^ 

DMO-4-MWA  -  Interval  100’ 

-35%  finer  than  #200  (clay) 
clayey  sand 

uses  classification:  Se 
K  -  10-2  to  10 
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tOlAi  rtSSIRO  aO.  ItO  {A.  *  e.i 


J 


<^7,7 


73  0 


taROR  (Orifinal  valfRI  •  lalai 

idlRl  •/  /raallaaaMia.; 

V 

? 

riaciai  irror 

iff»»  fi».J 
^ar4|i««4 

[4>.i  ■  •  *  *'  • 

S  z' S  aj  o  ^  /s>  c\-cr’/  ^ 


Job  Number 


70 '7. -f  A 


^ 
^£ngmeenng a 


NST  Engineering  Associates,  Inc 


40  South  Hooii  Street  •  SusenviUe.  Celifornie  36130 
Telephone  (9161  207-0173 


SIEVE  AMALVSIS  DATA 


r«*a»ci  €  O/^u  JT-/6Ar/o-^  tic«t«iiti  aoita  I 

S'.T.AaV.  j^A'As£’  -T  cc4?  /  /itt-JA 


tscHiriioa  it  saarii 


'7/^^ 


suvi  o«  scaiia 


RUniER  200 


.  fata'ac  ItSf  (i*.^ 


Ci««i  «rit«  rata«tNiM«*  f<>.> 

2./  ?./ 


tataiaa  lais*  rta.J 

vT:  ^ 


C 


)ai«i  r*»iiii 


(«>.;  (A.  t  e.t 


riactai  laaaa 


.■  lao 


laaaas 


A at"  /r  A»J  c  aJ  /^cA.r-f'/c. 


Job  Number 


-  IS"  A 


IN  INCNU  U.  1  STANOAIIO  Steve  NUMSeilS 


Engineering  Associates,  Inc 


iiujinecnug j 


45  South  Hooft  Suoet  •  SusenviHe,  Ctliforni»  961J0 
Telephone  (916)  257-5173 


SIEVE  ANALYSIS  DATA 


' « 

sr/y/^o 


J*. /.  A,C>  T  _ 


oocmrtioN  or  n»n.i 


llfim  OKUtNAi  SAMfit  iim.) 

3  0  >f,l 


tttmac  lilt'  ffa.i 


/O 


Jo. 


J'O 


/CO 


/ 


Co,  9 


Y7.0 


/  3" 


/  o  7^  Z. 


J^/,3 


ioi4ki  ao;  100  (fm.)  {A.  •  a.l 


e  1,1^ 


2.  7^  o 

1*110*  (Oriflnai  •  l•l•J 

( 

rc«ct*i  1**0* 

frrtr 

-  r  IffI  /■  C  ^ 

[ 

1 

1 

A 

P,  r' 


Z,8 

? 


C0«rul  IO>Ct 


^  Job  Number 


A/oT" Engineering  Associates,  Inc 

v/  South  /looft  Suoet  •  SusanviUe.  California  36130 

y£ngmeentta'/  Teiephoiia  (916)  257‘5I73 


SIEVE  ANALYSIS  DATA 

raooici 

£  o/AL  ljJ*/€Sr'/£»A<r/OjJ 

(ICAtAI 100 

aoaoCO 

s:j’,a,v. 

L  At  wJ<A 

oucairnoii  or 

/V\  (_ 

uarii  ivMU 


^sT' 


tlSHI  ONUINAi  lAMrit  (fm.l 


SUvt  on  SCRdR 

■ 


ft-o  IM**  (Ortitmtt  ••IIAI  .  I•l■i  t*4<Rl  •!  /real «•. j 


laiHiae  19SS  (I*. I 


lOMi  ra^siNS  ao;  209  tt”’!  •  a.$ 


riHClHl  (RMOa 


101*1  atUl'l  or  rOtCItONt  (r«(aJ>r«44  aalrlaa  la  Cal.  Oi 

/JC,C 


Iff*  fi* 


•••>  ^  /J-' 


/V5r  Engineering  Associates,  Inc 

V  South  flooft  Suooi  •  SustnvUle,  C»IUomi»  36130 

r^t^me^ing/  Teiephona  (3I6J  257'5l  73 


SIEVE  AMAUSIS  DATA 


MVJtci  £  0/*Kl  IjJi/es^r/^A^T/o 

^/^Ase  X  \cc 


cscmriioN  or  itwrit 


/ 


toarvi  ■OMU 


lltMl  OOlfilNAl  SAaril  fim.) 


A1 


iiCMi  «rti 


2.  ^/.  7 


SIlVl  OR  SCRtlN 


Z'O  0,1^ 


t«iau«  lots'  (im.t 


S,3 


caaoa  (OritlH»t  r»4$ltt  •  Ittai  r«l|M  •!  gm,) 


ioi«i  ■tieai  or  r«*ciioas  i*  c«i. 

-LS/.S^ 


R  4.^ 

R.  X' 


r:.  2-3 

x^o 


Job  Number 


fO-ZS  A 


NST  Engineering  Associates,  Inc 

40  South  flooft  Street  •  SusanviUe.  CatUornia  36130 
Telephone  (SI6J  257-5173 


xarit  inMU 


SIEVE  ANALrSIS  DATA 

rnojici 

e  o/^u  tA/</£S-T~/&A.T/ojJ 

(icaiai ion  avaita 

CCTJ  1 

oiscairiion  of 

taarii 

Sltvi  on  scniin 


^/s 


llcm  *ruil  MtaASIIINC*  (im.f  ttSlilNC  lOlt'  r«*.J 

/  y.  sT  /  2.  ,  <P 


_ y*SSUC  SItY 

titiCHt  artutno 
on  Sl(v(  (<«.> 


30 


-TO 


/OO 


ivTJ: 


'C  :3  9, 


vT  ^7,  7 

Sl.X. 

iHHa 

'  <¥i’.C 

S2J 

9.<r 

IOI«i  r*>tli|«  aO.  100  tin,}  (4.  •  CJ 


/8.1 


(anon  (c 

illaMaiC !•.; 

nnctni 

innon 

r.  ■■ 

0  S 

'orilinaJ  (na^f 

jT A.*'9t ^ci£~~'  fs  ^4,Ay^cTf 


Job  Number 


-ZS  A 


a  &  STAMOAM)  Sieve  opcfNMS  IN  iNCHCS  a  s.  srAMOAno  sieve  NUMaens  mDaoMena 


GRADATION  CURVES 


/>y  /VST"  Engineering  Associates,  Inc 

y  v\  South  Hoop  Suoot  •  SusanviUe.  CatUornia  36 ISO 

jrBngme^inff /  Taiepliona  (3161  257‘GI  73 


SIEVE  ANALYSIS  DATA 


mojici  A>l  tjJ  i/£Z-rtt»/Kxio 

rz.A.J^.  P>//Ase  X 


•ttcmriioii  Qf  lAitrii 


tlCIII  ONteiNAl  i*afll  (tm.) 


uarit  avMU  / 

70 


NUHIER  200 


/O  '7,<? 


/do.  3  I  za,Q 


«•  VIKMI  inaOHSN  a*.  H*  canoa  tOrt$lm»t  ttllAI  •#  /raall«ii«J(|a,; 

_ /Z.g> 

I.  aalaiae  l«SS^  (<■•> 

/Y7.0 


rtactai  taaaa 


101*1  iticai  or  ratctioas  (r«iaJ»/«ii  ia  c*<.  •; 


Z  ^  ^ iZ  I J  ^  t  c* 


Job  Number 


-zr  A 


iyST  Engineering  Associates,  Inc 

V  V  \  South  nooft  Street  •  SusenviUe.  CeUtornie  96130 

rl[ngme^i7tg /  T elephone  (9I6J  2S7-51 73 


SIEVE  ANALYSIS  DATA 


riojici  e  O/rKL  ijJ</£S-r/^A.T/o^  cic>i*ii«a  ••■•la 

S‘.I^A,V.  :^//Ase  X  CCO  ~Z  -  SB 


oiicairiioa  or  laarii 

SR  -  s  n 


-^/rc 


SIlVl  OR  SCRlta 


•Vs 


/O 


30 


/CO 


aticHi  arraiato 

OR  SICvt  tf.t 


•?.  ^ 


•aiaiat  itit*  Cia.i 


2  -  g 


vTw 


C. 


vT^ 


vr<:?,/ 


vT'*^  o 


NUHIIR  200 

\  ^3.  2 

■(lam  siiTit  maovaa  aa. 

I«»  (a-) 

2-  / 

4.  lataiac  VOSS*  (!■.> 

J  1 

•  oi«i  rk5$iiis  ao;  loa  r«*.j  (a.  *  e,i 

o.s^ 


rmctai  laaaa 


•  /  (T»»*l9»»U  J 


ifii  '  f 


/J*  /Oo 


^  RcA'firi* 


Job  Number 


fo  -  ax  A 


U.  S.  STAMQAm  Sieve  OKHUIG  IN  INCHES  a  S  STANOMIO  SIEVE  NUMaERS 


Ay 


k  NST  Engineering  Associates,  Inc 


r£itgtneerln{i y 


45  South  Hoop  Street  •  SusenvUle,  CetUetnie  96IJ0 
Telephone  (915}  257-5173 


SIEVE  AHALTSiS  DATA 


ragjici  £  O/^t-  ljJ(/eST~/etA.Tro*J  «VMll 

X _ C  C3  ~  Z  “  -Tg 


aucmriieH  or  storii 


(ICIlt  OOICINAI  S«ariC  ttm.i 


lOIIM  {Prl«l*«l  ar  rratllaatXfa.; 


ItMi  ao;  100  ttm.}  (A.  •  « J 


riaciai  laooa 


, _ Offtf  fja.J  $$$)  7  . 

^a«4j2iial  (J**/  "  / 


CMUKS 


fs 


F*c^STtc^ 


Job  Number 


90  -ZS  A 


y£ngtnecnngj 


NST  Engineering  Associates,  Inc 

4S  South  nooft  Street  •  SusenviUe,  Celifornie  961  JO 
Telephone  (916)  20  7-5  /  73 


SIEVE  AHAUSiS  DATA 


f«Q4iei  /<^a7£'o/a,c  tjJ  U€  s-r/<^rKr/04 

S'.jr,A,7:>.  X 


attcmrtioii  or  i«»ri( 


/O 


30 


S'o 


/oo 


RUNIER  200 


-r/' 7/ fa 


Uafil  looito  / 

<Ao 


tAimao  ioti*  r«a.i 


//  ' 

^'9  9.  8 

■i'sf-.o 

4.  HISRI  tUKO  IRROOSR 

RO.  100  («..> 

ex 

iRtRiRo  lots'  r««.j 

V/.sT 

leiRi  rRMIRO  rO.'  100  %tm 

.  i  (A.  t  •  J 

S' 0.  / 

i9f#(  vciCKi  or  rtACfiONi 

■  i 

(r*laJ*/Rll  la  Cal.  Oi 

Co  0,3 

IRKOO  (OriiMai  *«i|RI  •  ••■•i  t*l|*<  •/  /rati !•••>( !■•  i 

o,C> 


riRCCRl  IRROR 

'snnSrfeSijfeT- . /<? 


tRARRS 


^  /A,  / 


f  yOo/J  P<.A.r</c- 


Job  Number 


*fO-7.S  A 


U.  S.  STAMOANO  Sieve  OILING  M  INCHCS  a  V  STANOAHO  SICVC  NUMKKS 


/Engineering  j 


NST  Engineering  Associates,  Inc 


4G  South  noon  Street  •  Susenviile.  CelHornie  96130 
Telephone  (916!  257-5173 


SIEUE  ANALrSlS  DATA 


ljJl/eSTrC,A.rfO‘ 

r^/^Asr  X 


'/?  f  70 


7^0  ' 


oiscmri  ION  or  t*Nru 


/OO 


RUNICR  200 


9 


/X'3.1 


3  9,1 


CNRON  terttl**t  »«i<M  •  r*i<AI  •/  tm.j 


lOMl  r*StlN6  NO.  100  ttm,}  (A.  •  e.t 


riNCtOI  INNOR 


f _  1-- 


Job  Number 


-  ar  A 


a  &  nAMOAiio  sieve  okmmg  m  wchq  u.  s.  stanoam)  yevc  NUMaus 


/yST  Engineering  Associates,  Inc 


engineering . 


45  Saulh  Huop  Street  •  SusenyUte,  Celilotnie  96130 
Telephone  (916/  257-5173 


SlEiE  AhAUSlS  DATA 


-'/  ?/fi> 


raoj«Cl  /yj «•  AT' 0 ^  loa  avail*  U*rit  ivail*  , 

i'. /.  A.O.  _ /P/VAJf  T _ Ccg  J'L? 


oucairi  10*  01  iiaru 


2- _ 


1**0*  (Orl|iM«l  **11*1  •  lalai  t*<l*l  •!  /rail l*a*H J 


toi«i  riMiao  ao.'  100  (la.;  \A.  *  e^  riaciNi  iR*oa 

C  Z.  ( 


f57T«iSH^JZj^nr7- 


J"  ts  yOO/J  ^t.Ar'Tn 


Job  Number 


90  -2vr  A 


u.  s.  sTAfMMm  sevc  okmnc  in  mchcs  a  s.  stanomio  sieve  NUMsem 


/V  Engineering  Associates,  Inc 

/  v\  South  floon  Straet  •  Susanville.  Ctli(otni»  96130 

/^ngmTerinff /  Te/ep/iona  (9 1 6)  257-5 1 73 


SIEVE  AHALVSIS  UAIA 


mojici  i/J</€S-r/e,/KT/o 

S'.J'-A.D.  X 


octcmn  ISM  or  tti«ru 

^CJ  S 


||^Z^9li9BS^S«!l 


Uarit  loaiti 


(Uni  onuDUi  i«iiri(  (<>.> 

/  ¥a.  0 


SKvl  oq  scnttn 


(um  Afii 


rniinsHUfi'  f  ««. ) 

/z  7-  T 


ttricHi  orrnmto 
00  sieve  ttm.t 


■  tllllnC  (OIJ<  ((a.J 


^MSIlIC  SHY 


/o 

z  K  ^ 

30 

n  Q.9 

-Xo 

/7.  7 

/oo 

^4 

lo,S 


? 


J  A  ^ 


RUHIER  200 

/ 

*.  tcieni  ii(f(t  innovoN  no. 

200  ttm,t 

Z.'L 

■•iniae  lOls'  (i^.J 

/o.  f 

101*1  r*>(iaa  no;  200  (*>.>  (/i.  t  a.j 

3 

(nnoo  (OrUInnl  ••l|OI  •  rvlal  fail*!  •!  rraallaaa>(|a>J 


r(«c(ni  innoii 


, _ Irrar  f|a.j 

^Orilinal  aaU*«  (4a 


.a  i(f| 


lenaius 


j^A/^  P<- 


b,  /  sr 


yJOyJ  P>t^^Sr/<L. 


Job  Number 


70  -ZS  A 


u.  1  sTAMMm  Sieve  okhing  in  inchcs  u.  s.  stamomo  sieve  NUMaens 


GRADATION  CURVES 


m _ 'jv 

J/£ntjmeermii'j 


NST  Engineering  Associates,  inc 

4G  SouUi  /loo/i  Suael  •  SusanvUie.  Caiifomia  96 1  JO 
Teiep/tona  1916)  267-6 1 73 


SIEVE  analysis  DATA 


'/j  /t< 


tAJ</£Sr~/&/^r/^  (ic*t*i loi  «vaic«  uarvt  mmc*  / 

P’yVAsS'  X  ^ /V,  o  J  /(SO 


olscKiriioa  or  i*«rit 

^  c- 


tuni  omcioAi  t*Hrii  (<■•) 

^  7/.  / 


sitvi  on  scnun 


l^’L  '7,  O 


wrir.Hr  nrr*ia(o 
on  sun  (<«.i 


itiHiat  lots* 


nssiKc  sitY 


'Y.Q 

taiaiac  lois*  f«a.> 

/ 

mm 

■  01*1  r*s>tiao  ao;  1*0  r<«.i  (4.  •  *4 

  .,/v 

r^p. 

L 

riaciai  laaoa 


p,  ~ 

/P  :r  ~  ^ 


Job  Number 


-  IS  A 


A'5'7'  Engineering  Associates,  Inc 

V  South  Hoop  Street  •  SusunviUe,  CelUornie  36130 

pEngineering  /  Telephone  (316J  257'5 1 73 


SIEVE  ANALYSIS  DATA 

|rR«Jtct 

£  O/A^L  /At/£ST/&A.r/oA 

AW/ij-r  JT 

CICRIRI lOR  RVallR 

Q  3  A 

tacAiriiOR  9f 

iRuru 

1 

J 

SIlVl  on  SCAUR 

■ 


30 


/o  o 


o 


2.. 


Z^¥.  S 


/s'L.  y 


RUNIER  200 

_ Sf.o 

iiiRai  iRRoasa  ao. 

f<«.; 

3,  7 

S,  iRtaiRC  loss'  («■.; 

7^Y 

■  oiRi  rtssiat  ao.’  loa  ti».t  (<*•  •  «•; 

/  / 

uaru  laaiu 


100 


0 


f  S.'L. 


7 


s.z 


riRClRI  l»«0« 


.  2- 


i 

f _ —ilL^UzJL, - III) 


.  u 


/  •*’  /j  O -J  c  A  vT 'T'/ CL 


Job  Number 


¥0  -ZS  A 


GRADATION  CURVES 

=  .O  fi 


pEngjntenii^j 


NST  Engineering  Associates,  Inc 

45  South  /looft  Straet  •  SusanvUle.  Calilotnia  36J30 
Uiephont  (910)  207-5173 


SIEVE  AHALVSIS  DATA 

raojtci 

e  0/A.L  tA</£ST*&A^T^O/J 

((CaiaiiOR  ooaiii 

^.T,A.D. 

r^yVAse’  S 

0^0  V  AttJ  A 

otscRiriiOH  or 

»*»rii 

J'  o 

l»|l<  tim.i 

y2,o.  s 


turn  OKitiNAi  («-.i 

3^8 . 7 


SItVl  OR  SCRllN 

t 


/o 


30 


So 


/oo 


/.  ^ 


/,  O 


3,  S 


J  C.  7,  3 


JSC>.  Z 


^  ?03 


Z  /  c,,2 


?  (^.c 


/Z.  L.  - 
C  .  - 

P,s:  .  ■= 


*^7 

7^0 

7 


Job  Number 


-ZS  A 


A/5‘7‘ Engineering  Associates,  Inc 

V  \\  ^autii  /loop  Suaet  .  SusBiiville.  C§IHoffua  36IJ0 

yEitginTelmg  J  ^ e/ep/iona  (9 1 Oj  297-5 /  7J 


SIEVE  analysis  DATA 


r*0Jici  l/iues-rtCtA^rio 

r'.I.A.V.  X 


aucmriioii  or  $«»rii 


siivi  on  scniiR 


J"  -  r 


uaru  lonoia  / 

2sr 


BH 


cum  A/fCA  UltAlHlIIC*  tim*i  mMiJif  1911* 

3^/, S’ 


_ passMc  siiY 

wflCHf  orraiaro  , 

on  silvt  <t».}  nnont  («a.j 


XUNIEIl  200 


-L,  8  //,  7 


*.  niieni  }i(<io  iniiowoi)  no.  int  tnnon  (or<4ia*4  •  l•l■4  ?•<«*(  •* 

/a,  S' 


.  tatnine  lOSi'  (4m.) 


ttini  aO.  lOo  («■•>  (A.  •  ».} 


3-r.  7. 


flKClIlt  IMOK 


uui  «tU9t  or  roACtioiis 


.oa 


r-Tt  ^  t- £.  ^  yJo3  ^ 


Job  Number 


-2.S  A 


INCHES  U  S.  STANOMO  SIEVE  NtJMaERS 


GRADATION  CURVES 


/V5‘7‘ Engineering  Associates,  Inc 

y  \\  South  Hoop  Straet  •  Sustitvilie,  CaU(orni»  96130 

yEiujinecrmg/  Telephona  (9 1 6)  257'S  1 73 


r'.T.A.D. 


SIEVE  AHALTSiS  UATA 


£  O/^U  ///«/£  JT'/A  A.  r/O. 


ttarii  ivaiu  f 

/  OO 


ociCKiriioa  or  tAarii 


CiCfll  Aftin  fll4«ASlllNt‘  (!••> 


toss*  (!«.> 

2.  ($, 


HUMICII  200 


.  tiicai  ti(tio  inaovoN  ao.  lOO 


Y-l.ff 


/O  9A‘ 


•  •iaiao  losr  (<•.! 


)oi«i  r«^tla«  ao.  199  ( im.j  (A.  •  0j  ^  nactai  laaoa 

_ 

tOt«l  atieai  or  raacnoao  (ralaj  ar  all  •mttfm  laCal.OI  ^ 

_  i^rv./ 


Irrar  fl»- 


o 


^,L,  32. 
p.  L.  J--? 


Job  Number 


-Z-T  A 


/Engmeermg  j 


NST  Engineering  Associates,  Inc 

40  Soullt  Hoop  Suttet  •  SusanvUle,  Ctlilotnia  96130 
Teiep/ione  (916}  257’0I73 


SIEVE  ANALYSIS  UATA 


raojici 

S‘.2’.A,V. 


oiicmriiON  or  i«*rii 


l/Jf/eST’/etA.x/OAi  lei  aoBOta  taaril  ■ooili  , 

^//Ase"  -Z"  o  ^  o  (9  ^ B  30 


lUHl  ORUINkl  )»Brii  (<■■> 

\S^  x/*" »  2- _ 


SIlYl  OR  SCRllH 


/o 


30 


/ao 


S  (A 


cum  Afttn  rmtAimiis*  ri*a> 


itotaiao  if  IS* 


arraiRio 
OR  sieve  («*.i 


37?.^ 


^2  7.>r 


yo  o.  o 


7^' 4, 


lUNIER  200 

ttieai  SilXt  inaouea  ao. 

roo  (««.> 

44 

7.  talalae  lOSS*  ffa.J 

7,0. 

leiAi  rtstiae  aO.'  >00  r«a,;  (a.  •  a./ 

z  /  < 

riaciai  taaoa 


2.<?,  ^ 


1  2,  S 


e.2 


■  lieai  or  r*«ctioas  ( r»lml  •f  ail  aalr 


, _ ■'iSUCliiX-— 

^ariolaal  ( <■ 


J(«>  ,20 


£:  yooj  /=>uA.c<>c. 


Job  Number  -  2.  J*  A 


vEngtneenitg/ 


NST  Engineering  Associates,  Inc 

40  SouUi  Huoft  Suaet  •  SusanviHe,  California  30 1 30 
Telephona  (9I6J  257’5I73 


rRQJlCI 


SIEVE  ANAUSIS  DATA 


ljJ^eSTfe»A<XIOAi  j(ie*itl  loa 


i  • 

j'A/?’. 


rr.A.v.  _ 


RUNUR  200 


t.  aiiciii  iiiT(<  maowcN  (t"-) 

.  lASHiae  losi^  («•.; 


101*1  rissiNc  *0.'  >00  (*«.;  (a.  •  a.i 


O  M  0  ^  ^3 


UofiC  Ifoiu 


30' 


ys.  ^ 


riactm  i*«o* 


iot*t  ■tio'i  or  r**ct  IONS  ( r«r*i  •/ •<>  <nc«i.o^ 

7,J 


foTJTl 


irff  fl** 


*•  lllj 


<^A.  -**»  f^c  <r 


£■  /j"  ^  0  J  Rt,\S7~fc^ 


H  ( 51 4M« I vf • > 


«• I vf • >  ^y9 

Ah^/%C^ 


Job  Number  -  2.^  A 


NST  Engineering  Associates,  Inc 

4S  South  l\oo(t  Suaet  •  Susanville.  Cahfornit  36130 
Taiephofia  (916}  257-5173 


a  &  stamoaro  sevf  okmmg  m  inchcs  u.  s.  stanoaro  sieve  numbcrs  HYDROMeuR 


GRADATION  CURVES 


/^ngineenngy 


NST  Engineering  Associates,  Inc 


45  SauUi  Hoop  Suaet  •  SusanviUe.  California  36130 
Teiepliofia  (916)  257-5173 


SIEVE  AHALYSIS  DATA 


ottCKirt lOK  or 

^  At 

loiAi  ristine  no.'  lov  {a,  •  a.i  rcKCtui  tM«B* 

_ 2J±Jk _ 

IOI«l  «lieii|  or  rOACtlONS  ( r*fi  •/  mlt  in  Cml.i) 

6  s 


ijnjiSrsiitAjin-  °  3 


^  ^  <L  /  -S'  ^  ^ 


1 1  CD*  I C I  (  J I  !•••  I  •>  •  1 


Job  Number 


<?«?  -^^r  A 


U.  S.  STAMOARO  Sieve  OPENING  IN  INCHES  U.  S.  STANOARO  SIEVE  NUMBERS  HYSROMEUR 

i  «  1  }  l-f  I  ^  4  4-  14  6  I  10  14  16  20  »  40  M  TO  100  lib  200 


GRADATION  CURVES 


jPtngmeenng j 


NST  Engineering  Associates,  Inc 


40  South  Hoot)  Straat  •  SusanviUa.  Califofnia  96130 
Teiephone  (916)  257-5 1 73 


Sieve  ANALVSIS  DATA 


sT/z-rfO 


rn04iii  TIC*  AT' 0^  cic*f«i  loi  avail* 

-T. /.  A.c>  ^^Aj‘r  T  J>/uto  8  ^7? 


ottcairtiM  or  laarii 


•asaiaa  ivis*  ttm.i 

vJ 


RUHim  200 


.  ■•lalae  loss' 


•licai  SilTii  laaovoa  ao.  too  (la.l  caaoa  (or<|i**<  ••<1*1  •  f*i*i  r*t|*4  •!  /r*«it*a*l(l«.| 

_ 7.  ^ 

1.  lasalae  lOSS*  (l-.l  '  /  O 


ioi«i  rassiao  *0.  (i>.|  (4.  *  a.l  riaciai  laaoa 

'  '  ^  t _ lUUSnd, - —a  t*») 


f57I72aHrhiJIhTT7-  *'•'  .  / 


Uaaaas 


J*  A  fit.it  /S  ,3  O 


Job  Number 


9<5  -  ZvT  A 


u  &.  sTAMOMio  Sieve  opeNWG  IN  iNCHCS  a  s.  stanomo  sieve  NUMaens  NTOHOMereR 


GRADATION  CURVES 


/Engmeerlngj 


/VST  Engineering  Associates  'nc 


40  Soui/i  nooft  Street  •  SusenviUe.  CelUarnie  36130 
Telephone  (910)  257-5I73 


SIEVE  analysis  DATA 

raojici 

e  O/^t.  lA^&STfCmA^riOAi 

{•CAvai  lea  auaiia 

S‘.I,A,D. 

^/r^Ase  X 

DAI  o  f  S3 

oitCRiriioa  or 

uaril 

s  n 

>r'/2,  /  fc> 


Uarti  ivaiia 


luai  oai«ia*i  }*arii  (<•.> 

s 


JIITI  OR  SCRILR 


Cicai  arita  raiaataiaC  (<>.> 


ariCMt  arraiato 
01  sitvi  («•.; 


taiaiaa  lait' 

///  a  ^ 


r/kssmc  SUV 


/O 


30 


S'o 


/oo 


/.  J 


^  3  ^ 


9  /.o 


3,  ^ 


9  3 


a 


zas,  K 


7  r  c. 


RUNIEII  200 

-r  ?./ 

aiieai  11(1(0  laaovoN  ao. 

»•«  t»-.t 

oaiaiae  lOSS'  («a.J 

y/  3. 3 

loiai  rtMiae  ao;  loo  («>.i  \a.  •  e.> 

/J?X  8 

Z  9 


(RROa  (Orlilnai  •  ••••i  t*(|*l  •t  fr«(l Ivatii la, J 

i:?,  f 


riactai  laaaa 


‘snuSiiTrf'jteT- 


J"  A rS  /Oo^  ^C^ST'iC- 


Job  Number 


90  •ZS'  A 


Engineering  Associates,  inc 

V  v\  SauUt  /loop  Suaet  •  SussnviHe.  CtJifarnit  9G130 

vEnyineenTw  J  ^ eiephana  (9 1 G)  257'5 1 73 


SIEVE  ANAirSiS  DATA 


otSMirno*  or  ik»ni 


A/7< 


U.ru  MMU  ^ 
QO 


tIONI  OMIfilNAl  tAnriC  {4m. i 


J^YC,,0 


sun  on  scnuN 


I  (I**) 


•AlHiaft  toss*  r««*i 


2.  ^ 


t(rir.Hi  nrrAiaro 
oa  sieve  (im.) 


RUHICR  200 


4.  niciii  tuno  tnaevea  ao.  (tm,} 
.  faSNiae  loss*  itm.l  " 


lOiai  r*5SIM6  aO.  (im.i  {A.  •  a.t 


^ ,  o 


O.  S 


naciai  laaoA 


iai*(  aticai  or  raaciieai  ( rmtmi  0/  mit  0044400  in  cai.  *; 

{T 


Uaaaas 


.  If  ff  f  - 

^•r4|4ii«4  vtljAl  (!«• 


./sT 


.S' A  PC'  <s  ^ 


Job  Number 


-ir  A 


/VSr  Engineering  Associates,  Inc 

'7  v\  SauUt  itoof!  Street  •  SusenvUle,  Celi/arnie  S61J0 

^/Engineering  /  Telep/iane  (9!  6/  257‘5I73 


SIEVE  analysis  VATA 


S'  /  3 1 


raojtci  £  0/  i\L  t  /i  ly  &  S'T'fe^/KX!  o  (ictfAiiP*  avail*  tiaril  i**ii* 

S.I.A.D.  ^//ASC  X  O/^O  /O  S3 


oliciiriio*  or  sivrit 


S 


llsm  ORISINAl  t*«lll  (!■•) 

^  7 


sitvi  on  scniin 


ticm  «ritR  riiiASRiNc*  ii-.j 

^vT?.  ? 


vrrcMf  nmuto 
0*  suvt  (i*.) 


f«S*l*t  ills'  (la.J 

/9^L,  9 


silt 


/a  0 


^  vT^  Z. 


RUNIER  200 


a.  alURI  Sititt  •«.  I**  (*•.> 


.  f«s*iie  ills'  (!•.; 


iiui  r*Mu 


C«>.|  (A.  t  CJ 


/^.  7 


i.'L.r 


AX. 


r|«ci*i  i*«o* 


( Situ. — — •  ms  7  o 

'orlllaai  ••mAi  (!■•/  ^ 


SA'^i»l£  /S  pt.AT'r  i<L. 


Job  Number 


-ZS  A 


/V^r  Engineering  Associates,  Inc 

South  tloot!  Street  •  SusenvUie,  Ceh'fornie  96130 
ffEngiTteenng /  Teiephofte  (9l6i  257*5 1 73 


SIEVE  ANAirSiS  DATA 


mojtci  £  O/ iMve STrem/KXfo 

^.T.A.V.  ^/VASC  X _ 


atscmriio*  or  s««ri( 


^/ra 


uarii  loMio 


tlONl  OOICINAI  lAMflt  («>.i 

'70,  / 


sun  on  scniiN 


■  ticm  «rtt*  nutAsmao*  («■•> 

2. 


ariCNr  ofrAi«(o 

00  sun  (r>.i 


tAtOiaO  LOIS'  ttm.) 

? 


nssmc  sui 


/oo 


S  1,0 


yo. 


c 


Y^o^/ 


ya  f.r 


0 


9  ?,  9 


8  7,f 


7  9. 


RUHICR  200 


9  7.  S  -Lor.  8  I  Y2.S 


A,  <ll«al  11(110  tNAOVOa  00.  lOO  (i*.)  (AKOA  (Orlotooi  vtllAI  •  UUI  •* 

_ ’LYC  ^ 

t.  t.l.l..  io*»'  (i—i  _  *• 

_ _ 


>0IA(  fAMINO  oO.'  *00  tl^.l  tA.  •  e.J  fCAttOI  (AAOA 

_ Z-  _  _  if>»r  (lyiij- — r-o  t$i)  ^  ^ 

1 01  *4  •licoi  or  riOCt  IONS  {  r#i«i  •  /  •<!  l»  C#l-  Oi  orlli***  !•••/ 

Y<  9.  8 


‘•o  o  ^ 


-JoJ  /»<-AJ*'r/c 


Job  Number  ~  ZS"  A 


/yST  Engineering  Associates,  Inc 

'v  v\  Sout/i  Suoct  •  SusonviUe.  Cahlotm*  96130 

ffEnginceT'mgy  T elep/ione  (9 1 6}  257-5 1 73 


^/z./ro 


Uarii  ivatu  / 

S' 


SlUE  AHALrSIS  DATA 

r*ojici  (0€’'^€P/A«.  /jjt/esr’JCt^'r' 0^ 

UCAffAl  loe  IVIIICA 

Jf*. /.  A,P.  /i^ASr  T 

£>ato  /z  3>  B 

loticniriiON  or  siaru 

1  ^  ^ 

mui 


oaieiNAi  (4"'J 

^  7^,0 


suvi  on  scniiN 

i 


^4 


vr<^ 


0 


Clem  Aftin  feieAsmiie'  (!••/ 


wrir.Ht  qrrAiaio 
o«  si(y(  (i>.> 


f«$NU«  laiS'  (trn.i 

7C,C. 


^*SSUC  silt 


3,  7 


2. 


9 


/  7J^  3 


/  i^9.  C 


//  /.  7 


100 

C  7/.  J* 

9?-  S' 

C  OJ7  L 


Z  <5*4  3 


89.7 


C  3.7 


4^4  7 


4>r./ 


RUNIER  200 


*.  «iisNi  tiifCt  inaovcN  ■«.  inn  (<«•> 
1.  lASRiao  mis'  (««.J 


■  oiAi  TA.vtme  ao.  >n«  (4*.;  (4.  • 


8/.C, 


/4  J 
7  C.  Co 


^7.9 


^  S,  <3 


/  3.0 


tanON  (Or<|t«sl  *«<|AI  •  l•l•i  t*l|AI  •!  /(•« I laatK i*. J 

.  f 


rtaciNi  lAAO* 


oiti  •(tcni  or  r»AciiONS  •a<ri««  in  cni.o; 

(2  7 


s  7^**f^*- 


,S  o  J 


ICNfllClA 

y7 


COefVlIP^f 


Job  Number 


90  -  ^  J'  A 


fEngiiiennug j 


NST  Engineering  Associates,  Inc 

40  South  /loo/t  Street  •  SusenviUe.  Ce/ifornie  36 ISO 
Telephone  (3I6J  25 7-5 1 73 


SIEVE  ANALYSIS  0A1A 


S'.i.A.D.  X 


oiscmri  ION  or  i*»rit 


DM  O  /3  S3 


uaric  NONOIN 


tUHl  ONICINNi  lAMfll  (4*-) 

^2.0. 


SItVt  OR  SCRUN 


tlNNl  NfltR  fa(t«SMia('  r«>.> 


S' 


iiNimat  ifi**  {(a.i 


wrir.Ni  NrrNiRto 
OR  SKVt  r«a.> 


/OO 


/  0  3,7^ 


/s"o.  O 


IIUHICR  300 


■  IICNI  tldto  IHNOVeN  NO.  100  («a.i 


■  *INU6  lOSj'  (|a.> 


lOINl  r*Mlae  aO.  100  tim.t  tA.  •  e.i 


0  0.^ 


rtactai  innon 


Z,  S.Q 


I0l»v  allcal  or  roaei  lORt  (  ralai  •/ all  aalriaa  laCal.O> 


rtar  (|»J 

•4 


,s3 


/x  ^oJ  'Rc'K-^-r  t  c. 


Job  Number 


-  ZS  A 


/>7  Engineering  Associates,  inc 

y  v\  South  tluon  Street  •  Susenvi/le.  Cetitornie  96130 

vEiujmeetma  J  Telephotte  (9I6J  257‘5173 


S'/s'/fO 


Uant  Maiu  / 


SIEVE  analysis  DATA 

raawici 

e  0/r\l,  tA/</£S-r/&A^r/OAJ 

iit*v*i  loa  «ua«(a 

S’.r.A.V. 

JC 

TV-r  /J'/MeJA. 

seicairiioa  or 

loaru 

3  77  6. 


suvi  on  scRtm 


3C>S’./ 


wriCHt  aruiato 
Oa  sieve  ftm.l 


HUHim  300 

/8.  7 

*.  «itcai  si(v(«  laaavea  ao. 

(o-.> 

0 ,  C0 

1.  laiaiao  VOSl'  (<•.> 

•Him.) 


toiai  ra»siaa  ao.  ito  t4">)  t*.  •  e.i 


IOI«l  «llsal  or  ratCIIOaS  (r«(al«/a<l  talr4«*  Imemt.k) 


eaaaas 


rtaciai  laaoa 


Job  Number 


fo-zr  A 


f£ngtneernig  A 


NST  Engineering  Associates,  Inc 


45  SouUi  Huoft  Suaet  •  Susanvilfe.  California  9GIJ0 
Tele  Phan  a  (916)  257-5173 


SIEVE  AXAUSIS  DATA 

roojici 

C.T.A.D. 

£  £?//\«.  lAJ>/£S-rA<»A^r/OAi 

/^y^Asr  X 

t)C*r«i 100 

77J  -r 

*UBf(« 

/L  A1.J  A 

otscxirtioN  or 

SA»rii 

r  p  -  r 

! 

Cltnl  0«l«INAi  tAHflC  Urn.) 

yz. 


Stivi  on  scnun 


JO 


/CO 


MCicin  qrr*t*ro 
0*  SKVt  («-.i 


o.r 


2- 


,  loss'  (tw.i 


loui  rtssiio  BO.  100  (4m.}  (<*.  t  aj 


O.  9 


t«s«ia«  loss'  <4»-i 


■ff 


rsssmc  siiT 


2., 


^7  2-- 


/?  jy 


/  2. 


«rx2. 


Z2.,  2. 


/V.  7 


^  KvT _ vT:  2- 


(«R0«  (OrHlBBl  .  Ulfl  •/ 


piMCtMi  moo* 


Orff  {<>•_ 


lOltl  allCltl  or  rotCIIOMS  (r«(al*/*U  ••4ri««  tmfl.a) 

Y-VL,  J 


•••»  ,  /3 


S^y\*r4pLe:  /s  yJO,J  -  7^^  >\  J" -T  /  C- 


Job  Number 


-ZS  A 


U  1  STAMOMO  Sieve  NUMBeitS 


GRADATION  CURVES 


iv%K  /V^r  Engineering  Associates,  Inc 


/iiigineerinQj 


4G  SauUt  noofi  Suaat  •  SusanviUe.  California  36130 
Talephoita  (916!  257-5173 


SlEiE  ANALrSiS  OAIA 


% 

a  /fo 


'•OJICI  f  A.t.  JT'/^A.-r/O 

P>/7>As£‘  -T _ 


otscKiriiOK  or  SAvrit 

S  p  ^  ^  aa 


(ICAfAl 10* 

■7'P‘r  /i  M  u->  A 


SIIVI  on  scntin 


tieni  Arttn  r«tfASNiN(*  ri>.; 

3  9/.J' 


wriRH'  nrrAiRro 
01  sicn  {*•.} 


tAtnllt  lOIS*  (tm.i 

7^?.  3 


r  ASS  I  lie  SILT 


.  lAtniAO  lots^  ii"-) 


(OiAi  rA5si<i«  T**  (A  •  a.i 


3,  >r 
7^?,  3 


3  7., 3 


A  ^ 


r(«ci»i  innoA 


-SlilUti: 


•  oiAi  acicni  or  rrAciiOHS  (r*ia<*r«ii  •«!*<••  i*  c*i.»i 


/S  aJ6-J  PLA^r^fC. 


Job  Number 


fO-tS  A 


r 

s 

( 

G. 


QO 

V 

3 


<0^0 
o  ^ 


V  ^ 

Q  O  Q 


I  • 

c  > 
0  < 
«.  2 


O 

Z 

lU 


biifjinecnitg. 


NST  Engineering  Associates,  inc 

4Q  South  tluoft  Suaet  •  Susanville,  CaiHornit  96130 
Telephone  (916)  257-5173 


SIEVE  ANALTSIS  DATA 


Mojiei  /yj  t/’e''f  T"/C»  AT"' 0 

S',  f.  A.c>.  _ 2"  _ 


ottCKiri  iom  or  SAuru 


lUummiijiiiaHH 


^/s  /?0 


i«aric  ivooia  / 


luni  oaiciNAi  i*iirv(  tgm.j 

srr9.  r 


Sllvl  OR  SCRtlR 


iloiil  A/it*  raitAiniNc'  <«•.>  lASRiao  iBlt'  <»•.) 

rZT..  3 


^Assivc  sm 


wriRHi  qrrAiNto 
01  SUv(  (a-.i 


/O 


3o 


J'O 


/  ^  o 


/I.S.'L 


/ 


sT 


c 


i^0  7.8 


//  ^-7 


7  1.7 


YC.3 


2.0  .S’ 


NUHIER  200 

... 

lo*  (*-.J 

/r.t 

k.  tAtaloc  loss'  {$•.) 

lOiAi  ra.vsiMO  ao;  100  ti*.)  !>«•  *  e.t 

S'/.  3 

iot«i  or  roAciiom  (ft 

#••  i 

lal  •/ *11  in  C*l>  0^ 

S'CO,0 

rt«c(Hi  laao* 


( _  Iff  - -  loo;  ,09 

'9rl|ln«i  I4a>r  ' 


S^f'^pt.s  ^<jJ  pu\.C‘rft~ 


99  •  } 


Job  Number 


90  -  IS  A 


NST  Engineering  Associates,  Inc 

V—  SUQttt  •  Susanville.  California  96130 

/EnginTeting  J  Telephone  (910}  25 7-5 1 73 


SIEVE  AHAUSiS  DATA 


f«0Jici  £  0/r\L  tAJi/£ST~/o,A^Tro 


oiicmri  lOK  or  }*«ri( 


II  1*1^ 


I « 

J-/  s/fo 


IKHI  ONieiNAi  i«iiri(  («>.i 

^9  9.  7 


silvi  on  scniiR 


/O 


30 


/oo 


CISfll  AfUH  fAltAtniNC*  («•*> 

^4/,  :? 


■Atnuo  ion*  itm.t 

37  $.  9^ 


Mssmc  SILT 


/•  V 


/J'7.  vT" 


•  yy.  ^ 

/^j?.  c 

z  y'.  ^ 

<.9.C> 


//,  y 


innon  (0r<iiA*i  •  iti«i  T*i|*<  •t 


.  fotHioo  ion'  (f.i 


■  out  rnnno  ao:  lOt  («>.;  (a.  *  a.j 


je- 


C  7- 


2- 


rtociRi  moon 


IOI«l  ■tunl  or  ntCIION}  ( fwfl  mt  mil  tmifimm  Im  Cml.  H 


(■««KS 


im.lnWr-yiMJtmmir-  ***^ 


.  a.  ^ 


,^AMPLr£  /S  ^OyJ  PCA^s-rtC_ 


Job  Number 


70  -ZS  A 


Engineering  Associates,  inc 


zngitieeriiigy 


45  SauUi  Hnon  Suaet  •  Susatmi/e.  Catitamia  361  JO 
Telepilona  (916)  257‘5I73 


SIEVE  analysis  DATA 


/.  A,c»  T 


otscmrt ION  or  it«ru 

S  cJ  ~  S 


/  s/qo 


•  tlcni  ONielNAl  >*lirit  (4a.i 

7 


siivi  on  scnuN 

■ 


-''e 


/Q 


Jo 


vriRHf  NrrNiNCO 
ON  Sieve  (4-.> 


3.  ^ 


S 


tlNUS  ioi>'  (i-.i 

^  I  . 


ressivc  siev 


6  7 


^  ^2,  S’ 


.rc  2..  7 


J>  vTy,  “L. 


7.^, 


/on,  3 


100 


T, 


9 /.l~ 


L  ,  ^ 


/7.J' 


HUHKR  200 


«.  ■ticm  }i(i(i  If 


Y-S.J'  -i'f.J  f.C 


(NNON  (Orlilnal  •tl|NI  .  I•I•J  f«i|N<  ,t 

o.  C 


toiNi  r*Miii«  ao.  100  (««.j  fA.  t  a.}  rtNCiNi  innon 

_ 

loirt  «(ICII|  or  r««CI  IONS  (  r«lal  •/ •<!  •«!»<••  ImCfl.tf 


UNANN} 


100  140 


GRADATION  CURVES  |o^ //j 


^Engineering  a 


NST  Engineering  Associates,  Inc 

45  South  Haon  Slraet  •  SusanviUe.  Cslifornit  96130 
Teiephona  (916)  267 ‘5 1 73 


SIEVE  ANALYSIS  DATA 


/,jiy€sric,A^rt  O'J 

jTt  A  A.c>.  T 


sttCKiriiOM  or  tturu 


UJ  -  J*  /Vt 


tiem  ooieiNAi  jrani  (<>.i 


silvi  on  scniiii 


_ ^ 

/O 

J  c 


ro 


/  <3  <5 


Cicni  AriCH  fACtASHfllS*  tASJIIflC  lOIS* 

C  r^T.  z.  J  y. 


0*1 1 

8/^0 


uari(  looiia  , 

2,  r 


wrir.Hr  qrr*i«to 
OR  SI(V(  (tm.) 


?A»I<C  sill 


3.Z. 


/Ct.-L 


ZJ,^ 


nmtin  200 


«.  IIIOMI  ti(t(0  tnaouOH  ao.  >00  (fm,} 


tasalao  loss'  (t».J 


lOiAi  rsssiae  ao.  >00  (oa.;  <4.  •  ».i 


J  7.  i- 


/?. 


laaOR  (OriOtwal  ••i|RI  •  ■•ItJ  ivliRI  •>  >r at  I laa*>( is, ; 

/.o 


flRClRI  IRROR 


lOiai  tlieai  or  raact loas  rralaf  al  all  aa(a4aa  >a  Cal.  •; 

C&3^(=> 


(aaaas 


.  Ifftf  fla. 

'orlolaal  aaiifil 


»•*>  -/.r 


/■a. 


f  S  /*J  0  ^ 


*31 


COafWIIO^I  (RIaaalaral  ^ 

Job  Number 

90  -Ij'  A 

NST  Engineering  Associates,  Inc 

A'/  \\  Sout/i  /loop  Suact  •  SusanyiUe,  California  96130 

/^ngineeriTtg /  Telepliona  (916)  257’5I73 


-T.  /,  A  .  C>. 


SIEVE  AhALVSIS  data 


e  D/A<-  //ji/c-r  7“;  c»  AT"' 0  ^  ««aici 

r  T^r  //  SB 


'/  s/ 


lifiMi  oaieiNAi  t*Mru  (^..j 

^  33.  o 


suvi  on  scnttn 


ciftni  AfiiK  rRitASiiiii«*  r««»; 


8of,  7 


wfir.Ht  nrr<i*(o 
OR  Sitvl  dm.) 


(RtRIR*  lei}*  <t».i 

/3  / 


f»SSlVC_Slil 


/  <3  o 


/  3  0.  8 


z/o,>r 


RUHIER  200 


*.  tllCRI  }ltf(t  INROOCN  RO.  )00  («>.i 


tRSRIRS  lots' 


'•1*1  ao.  loa  (tm.)  (>1.  t  0.) 


2,  & 
^3/^3 


/^3.  ? 


riRClRI  IRROR 


T.'L.C 


loiti  ■cui'i  or  r»tci  IONS  ( r«<«4  »/ •<!  *•«»<••  iitcai.k; 

9  3/  .  '■f 


itff  ( i»- 

Iwai  ••IrXi 


••  ltl>  y 


\  tciiii  icujr  (  ii  «oo«i«f  •> 


z/^gtneenn^. 


NST  Engineering  Associates,  Inc 


45  SauUi  /foo/i  Suoct  •  Susanvitle,  California  9GI30 
Telepiiona  (916/  257-5173 


SIEVE  AHAirSiS  DATA 


'*ojici  €  E?/A  «.  /yji/£srictA.r>  0 

_r, /.'  A.o.  T 


■C*fti tea  avBiii 

ZJT  /-LSD 


Z.J' 


oltCRiri  ION  or  u>ru 


X  oj  -  r  /n 


siivi  on  icniin 

I 


^5 


y 


/6 


S  o 


jro 


/  OO 


wr  ir.nr  qrrtiNio 

ON  SItVt  (im.) 


ftlNIat  itis'  (<a.J 

7 


rASSUc  siiT 


//  7.  ^ 


r' 


9  9.  7 


‘  kT ’7.  7 


/9.2 


jllUNIER  300 

vT-?.  c 

J««  (4-.J 

Zc.l 

1.  NNtNiNC  lOii'  (!•,) 

vTg,? 

ioi<i  ■(icNi  or  mciiONS  •ai><«a  jmcci.n; 

7  J  L 


INNON  (Orriracl  *ti|AI  •  ••••!  laliNI  •/  /r«< 4 4a. J 


riNCINI  INNON 

f— T-»  “o  0 


fg  ^a> 


UCNa  1C  i^(  J  1 ^ 


Job  Number 


90  -  zr  A. 


U.  S.  STAWOAPO  Sieve  OPtHIWC  'H  INCHES  0.  i  STANOMO  SIEVE  NUMSEnS 

I  11  Ilf  it  ft  3«  «  IIOI»I6»»*OS070  100  l5) 


zitgmeetittgj 


NST  Engineering  Associates,  Inc 

40  South  Hoop  Street  •  SusenviUe.  Celifornie  36130 
Telephone  (SIGJ  257-5173 


SIEVE  ANAUSIS  DATA 


s/  e/fa 


aitcRiriieN  or  t*«rii 


r  A1 


titm  ooisiNAi  tAxrii  («a.i  Itiicni  Aruo  riidAtNiiK'  («■•> 


^2  6. 


1  r  7.0 


Slivi  OR  SCRILR 


uriOMf  Rrr«i«(o 

01  SUV(  (4-.> 


tAtmoo  lots'  (A«.i 


^ASSIlIC  StlT 


/  0  o 


/  yy.  o 


z 


7,J> 


AVNIER  300 


9/.  3 


I  y 


tRROO  loriotn*!  •  ••1*1  •/  /r •• I <•••>( fa. J 


riRClHI  IROOO 


loiti  •usri  or  r»ACiiONS  in  c«i. 

^  _  ^  2.r.  7 


, _ l»f>r  f|a. 

'  oTTTJ  A  *  • 


SA'^PiC 


*  icmi  IC  tiUr  (  Jl  •> 


Job  Number 


90  -ZS  A 


f  X"^ 

/VSr Engineering  Associates,  Inc 

45  South  nooft  Straet  •  SusanviHe.  CatUotni§  96IJ0 
Kjineermg /  T eiep/iona  (9161  257‘51 73 


zntjmcermgj 


1  SIEVE  ANAirSiS  DATA 

YROJtCI 

€  P  r  A  t  /vJ  ^  at-'  0  ^ 

(KAIAI  10*  *0*1(1 

-T.  /.  A ,  c>. 

oisCRirtiON  or 

iAMru 

-  tai 

V  8  / 


tlCRI  ORieiNAl  i*aril  tim.i 

9  /4  ,  ^ 


suvt  on  scniiN 

■ 


_ ^ _ 

_ /-^ _ 


sTO 


wrir.Hr  qrrtiRtO 

01  SKVl  (4«.i 


tttiluc  lOI}'  ttm.t 

7^  C,,!^ 


PtSSiKC  SIIY 


2^ 


3  o 


/  7  o 


1^  7  g.sT 


/  Q  KJ" 


3  f.  / 


/-L^9 


NUHIIR  200 


^-L.  7 


■  tlSRI  IKfIt  INIIOVSH  10.  199  (4m,) 


.  ittNue  lost*  (<■•> 


^  s<  7 
1. 


yT/.  s 


UillOn  vfliAl  •  /r«t  I  IviitX  !•* ; 


6^  7 


rtuctiii  iiiaeii 


— r~a  i9tt 


1|a*«lkS 


•  ICR*  1(1  or  (  ]  I  (••■lat  •> 


COafWM^f 


Job  Number 


90  -  Z  X  A 


A/^r  Engineering  Associates,  Inc 

A/  \  \  Sou(/i  /Ivop  Suaet  •  Susanville.  Caiifornia  9GI30 

\Jtngineenng /  Teleptwna  (916)  2!j7'5l73 


••II 

SIEVE  AHALTSIS  DATA  ^ ^ ^ ^ 


f«9JICl  /,jiyssrtc»^r' O'i  iac*rinoa  ••■(!• 

_r. /.  A,c>.  T 


•tiCMiri ION  or  sinrit 


lisni  omeiNAi  stiirii  nm.i 

70  /.O 


SUVl  OR  5CRUR 


’ 


y- 


/o 


_ J  Q 

S'  C 


/O  o 


-TAi 


(Uni  Afitfi  M(0AtNiii«*  r««.;  fAsmit  lots^  (!••> 

<  ^.7,  -L  7(^.  <g 


I _ riiSiicLLi  ti 

wnr.Hi  orr*i«ro 
oa  SICV( 


/77.0 


^  8^.0 


y  0^/ 


Z  o.y 


RUNKII  200 

~ri,s' 

t.  iiiCNi  tiitia  laaovsa  ao. 

J»*  (4-.J 

a 

fasaiae  lOSt*  (10.) 

7C,3 

lOiai  riMlae  aO.  !••  (tm.)  iA.  •  «J 

^sT,  8 

(aaoa  (Orlllaal  ••l|kl  •  ftliAl  •/  ff»ll0m0j(  fm.J 

/.J 


riaciai  laaoa 

/ _  «V»r  (triir - r— a 

'or4|i*«i  ••44*1  (•■•i  '  ' 


r  r  /C'tAr-r/C. 


ii 


Job  Number 


90  -  tr  A 


Engineering  j 


/\/ST  Engineering  Associates,  Inc 

40  South  tlooft  Street  •  SusenvUle,  CeJi/ornie  96130 
Telephone  (916}  257-5173 


SIEVE  AflALVSIS  DATA 


r;<»  AT/0- 


ocscmriioii  or 


■r/ff/f 


Ulfil  MIIU 


s  ^  -  S  ^ 


titni  gmeiNAi  stunt  (tm.j 

^  f 


SIlVl  OR  SCRltR 


/60 


Cl€«ll  Aftttt  fHltAlMlMt* 
2- 


Mrir.HT  Rr.r*i*to 

01  SIlVl  tt».) 


t4UM«  lOIJ'  tt»-} 

7 


f*$SilC  sill 


mm 


7/0,0 


"L  00 ,  0 


9(3,  a 


/  3./ 


1.  8 


(RHOR  (Original  *«1|R|  •  lalal  galgAI  al  Iraa I  laaaK  |a>  1 


•  01*1  r*MiRS  ao;  100  (gm.)  {A.  •  mj  IriRctRi  IRROR 

/  1 

, _ Iffart  !• 

i  ■■  j  aH 


lOIll  adCRI  or  ratCIION}  (ralala/all  aalrlaa  InCal.Rl 


lot)  ^  o  7 


^  A 


rS  yjoyj  /^cAS'T’rc^ 


•(CRRICtiuri  llinaiaxl 


/4^ 


Job  Number 


90  -ZvT  A 


a  s.  STAMMm  sieve  opemimg  in  ihcmcs  a  s.  stanoaho  sieve  NijviseiK  HroAOMeTeii 


Engineering  Associates,  inc 


V  v\  Sout/t  floon  Street  •  SusenviUe.  Ceii/ornie  96130 

vEngmeetmg  J  Telephone  (916/  257‘5I73 


SIEVE  ANAUSIS  OATA 

rnooici 

/p£’/^  £  o/^u  iA*/es-rtemA^rioyi 

Z=vy/ij-r  X 

/7 

oiscRirtiON  or 

uarit 

^  Af 

^/s/jo 


silvt  on  scRun 

ft 


^/s 


/o 


30 


/ao 


Cicai  Artci  riii0Atiiiii«* 

^  so., 


wcicHi  amiiiro 
01  SICVl  tf.t 


Ult*  <(a.i 


/.c 


2.7.  / 


/3 


7  7 


7^3, A 


7  iC^.o 


r'so,\. 


^>ro,o 


3 


f  c.z. 


7  L.  7 


^7, 


/o.  */ 


RUHICR  200 

/  O  C, 

*.  tiisai  iidio  iHoovoii  BO. 

(O-.J 

Z  6.3 

Z  o  /.  7 


ic,e 


lOiAi  r*sti««  ■».  tim,)  {A.  •  e.i  rtuctiii  tMO* 

_ 1  / 

lOIll  atlCDI  or  ro *CI IONS  ( r«la<  •/ alJ  aalrJaa  la  Cal.  ' 

**•' _ ZvT'T^'i- 


lOOj  .  Z  O 


m 


Job  Number 


90  -ZS  A 


Engineering  Associates,  Inc 

/  v\  Jocf(/i  /foo/i  StfQct  •  Susanvi/le.  Ctiifamta  36130 

'Engineering /  reicp/ione  (9 1 6)  257-51 73 


SIEVE  AHALVSIS  DATA 


■s'/  s/?o 


fiOJici  r;c.  AT-/ 0-*  uctftnea  ivmia  taafU  ivaili  / 

-T. /.  A.c>.  >0/yAjr  T  _  T-xi-r  Jo 


oucMiriioN  or  )*»rii 


tUHi  oaiciNAi  jAMrii  (<■•> 

f  •/ 


suvi  on  scniLR 


RUHBIR  200 


(AOMIIO  1011'  (tm.) 


URSn  (Or<|li.«J  ..liRI  .  Ulti  |•i«M  •/  frai H ; 


lOlAi  rAMMe  ao;  ]0O  (tm.)  (A.  •  a,t  r(«C(HI  IMOn 

Cm 


a  3 


/'r 


Job  Number 


90  -IJ'  A 


a  1  STANOANO  Sieve  opinim:  in  inchcs  a  s.  srANOAna  sieve  NUMBens 


GRADATION  CURVES 


/V6‘r  Engineering  Associates,  inc 

V  South  noo$t  S tract  .  SusanviUa,  California  36 1  SO 

/Engmeering /  Telephone  (916}  257‘517S 


SIEVE  analysis  UATA 


fii«j4ci  /^ £’ £  o / ijJ<yes-r/c»rKTro 

S'.T.A.V.  ^yyAse"  X 


oitCJiiri ION  or  s*»rii 

S  -  S  Ay\ 


tl(NI  ONItlNAl  iAMflt  tim.) 


(tlNlNO  loss'  (4«.i 


silvi  on  scntiN 


RUNIC  It  200 


Niiewi  smto  If 


^  9.  S 


7 


««  (o-O 


tNNON  (< 


/1.,'L 


.  lASNlNS  loss'  <$m.) 


y  O, 


a 


lOMi  r*ssiN«  NO.  100  tim.i  lA.  •  m.t 


S' 3.0 


riNClNI  INNON 


•i|N|  •!  It 


/.  7 


foTToY-HralnTl^rT-  **•>  .  ZJ 


^  A  »»*  i^c 


^  ,s  /^e,^S“ric. 


Job  Number 


90  -  IS  A 


y£ntjmceriny. 


NST  Engineering  Associates,  Inc 

‘to  South  /luoft  stfoet  •  SusanviHe,  Cahfornia  96130 
Ic/cp/ioiia  (9161  207’5l  73 


SIEVE  AHALVSIS  OAFA 

MOJUI 

^£0/tKu  i/J  !/£  sr'/OA.TfoA 

(•C*V«I ION  NUN|(R 

^zVAse  X 

sttCRtri  ION  or  starii 

Ulfll 

J  ^  -  J 


omeiNAi  (<■.; 

j  r 


SUYI  on  scniin 

I 


/o 


30 


/o  o 


Z<^/.  V 


wrir.Mf  qrrAiRtO 
on  $I(VC  (im.) 


^*SJUC  JltY 


O.  2. 


2  -  O 


8  'S',  o 


J  3 


3  19,3 


9  8, a 


^.3 


7Z.  c 


RUNIER  200 

//z.^ 

4.  lilflO  fimovcii  MO. 

200  (4..) 

9Z,  7 

fNlNlNO  loss'  {(•.i 

/  /  ?.  s 

lOMi  rtStlNS  lO.  200  (4a. J  fA.  •  BJ  ^ 

/  C  2., S^ 

lOltl  *(1001  or  r«*CIIONS  ((•*•<•/•<<  tUttf  in  Cal.  *2 

J  s/,  7 

(man  (Qrittmmt  •  ••••!  •/  fra*  I*.  J 


rtiic(*i  (*•«« 


'orilinai  •• 


""  ■  / 


yJaJ  -  ^^^vT-r/C- 


lICnni^AN 


coiirvi  I 


Job  Number 


-  ZS  A 


lyST  Engineering  Associates,  Inc 


40  South  Hoop  Straet  •  SusanviUe.  California  36130 
Iclephona  (316/  207-0173 


SItVE  ANALYSIS  UAIA 


msjict  /^£’ €  O /  />/</£.5-r"/<i  A.r/<SAi  ticA«/ii  lOi  auBtc* 

r.T-A.D.  ;^yyAse"  -T _ j>  jrs  / 


ouCRiriiON  or 


uarit  IVMM  / 

>r2  '  -  vr7 


•  II6MI  0«I6IN«1  l*Kri(  Hm.t 


siivi  on  scniiR 


■  tSaiK  LOIS'  (im.l 

A/  S.  S’ 


RUHim  200 


«.  •(ISRI  SllfiO  inoovca  00.  JOO  («a.J 


■•saioe  loss  (!■.; 


3 -S'.  9 

/V  s.r' 


•  01*1  r*ssi<i6  lO.  100  ttm.t  tA,  •  a.t  riocioi  l**on 

_ 

lotti  •tici't  or  r**cii0NS  lo  c«i.o; 

JS7.J 


■jnjljTKTiJjfeTT- 


S~  A  It 


•  ICoiiK^**  tJli"*!***!  ><•. 


Job  Number 


*70  -ZS  A 


NST  Engineering  Associates,  Inc 

45  South  /loop  Suact  •  Susonviile,  Ctlifornit  96130 
Teicphone  (910)  257-5173 


SIEVE  ANAirSIS  DATA 


/to 


loa  awatl* 

3  / 


tICNl  OaitlNAl  lAMrit  (<•.> 


CICHI  Afita  rattAtRIN*'  (f.l 


/  FZ,  / 


siivi  on  scniiN 


/d't.r' 


wrir.M(  RrrAiafo 

01  SlCVt  ttm.i 


■  AlaiRt  LOIS'  («a.S 

3  7.  C 


MSS  me  SHY 


RUHIER  300 


«.  «tual  s«(f|»  taaoii«a  ag.  100  (««.) 


.  lAiaiae  loss'  («a.i 


lOIAL  rissiag  aO.  sog  (4m.)  (A.  •  ».) 


VS'.  / 


rtaciai  laaga 


lOIAl  alicai  or  r I  AC  I loas  (  ratal  •#  ail  aalrlaa  la  Cal. 
_ /  / 


tlaAaaS 


f _ - ,-a  KOI 

'Orlllaal  aal«Cl  (4a.| 


^1. 

r. 


~  /  OS' 

=  V/ 


lUaalVYAa  OUmtimf) 


Job  Number 


*7C  -  IS  A 


/f/it/Z/i 


lijincernig  j 


D/ST  Engineering  Associates,  Inc 

45  Sout/i  /loop  Sifoet  •  SusanvU/e.  CaU/ottua  96130 
Je/epiiona  (916)  257-5/ 7J 


MOJICl 

5"  I.A.D. 


Qiicxiri ION  or  s*Nric 


SIEVE  ANALYSIS  DATA 


/^  £  o/ t^Jvez^rte.A^rio 
^^VASC  X 


3 /<PC 


llttfAIIOI  NWIK 

o  S3  / 


tItNl  ONICINAi  tAnrit  lim.t 

'Z/8.  S 


siivi  OR  scniLN 

t 


tlNNI  ArilN  rN(tA»HIN«*  C  «•.  i  tAlNIRt  Ull'  ( gm. ) 


I _ r>ssiiic  sut 

«rir.Hf  RrrAiMto 
OR  sitvi  (r-.i 


RUHIER  200 

/ 

*.  ItlCNI  tIMIR  IHN0W6N  NO. 

200  (tm.t 

S.s 

r 

1.  fAiNiNo  loss'  (!■.; 

loiAi  rAssiNS  nO.'  ioo  itm.i  (a.  •  a.t 

- 

toiAi  or  roActiONS  iw€«ioOi| 

2^/ 

sT  7,  S 


CRROR  (( 


'LC>.  ^ 


•  r  im,) 


riRCtNI  INAOA 


IlNANNi 


a/. 

^  C. 

R  I 


/// 

¥9- 


ICCNHI(4AN 


C0Nr«ii»Qf  (jii 


Job  Number 


A 


fEntjinecnt^y. 


NST  Engineering  Associates,  Inc 

4Q  SauUi  lloop  Slraet  •  Susonville.  CslUornit  36130 
Jeiepitona  (316)  257'5I73 


3 


Sieve  ANALYSIS  tlAIA 

rnojici 

e  o/^i.  Ip  <y£  s-r/<,A<r/OAi 

tic*ftl 100  NUBIII 

S.I^A.D. 

X 

13SS  / 

oiiCRiri ION  or 

j*Nrii 

CIL- 

iieni  0II6INAI  jAiirii 

yj  j.  0 


SHvi  on  scRltn 


/O 


30 


/  r  o 


vrir.iir  qrrAinto 
on  sitvt 


a. 


/A  7 


31.  ? 


Zc  .S’ 


*ASIIU«  iPtI* 

^ A  / 


rtSSlKG  Sill 


/33.  O 

100 

/  2  7..  ^ 

f  ?.? 

/  Z.O.? 


4  y.  S' 


z 


ro.  g 


NUHIER  200 

«.  allCNI  llltIO  INN0V6N  *0. 

>00  (!•.> 

Z.S' 

33,  (3 


tnnon  (Ori«ln*l  **l|ni  •  l•l■l  |tl|*l  •/ 


lOiAk  riMine  ■»;  >00  (tm,j  (A.  •  a./  rincini  innon 

_ ¥3.4 

101*1  ■(l«ni  or  rOACIIONi  (r««ai»rali  aalrraa  im  C»l.  tj  ' 

/ 1  Z.7 


itaAons 


.  1 


‘jTO-HJHiSjJiW-  -  2-  «- 


P  t. 

p.  I. 


/C  ff 
sT/ 

P7 


Job  Number 


~IS  A 


Associates,  Inc 

South  Huop  Sltaet  •  SusanviUe.  CalHornia  96130 
pEiujuieetiitg /  Tetephona  (91 6J  257‘5(  73 


SIEVE  ANALVSiS  UAIA 


f^/c/ro 


PNOjtci  /p£'/^£0/^u  iic*>«i lea  taaric  lenu  , 

S-.I.A.D.  ^y'/Ase  X _ S>S/?  /  /?7'-  zol. 


oiscairiioa  er  saarii 


S 


llftnl  OMiSiNAi  SAHflC  (tfa.i 

Z/o,  J 


suvi  on  scniiN 

t 


lUAl  AfttN  fACfASMlNC*  (  %•*  h  tiSAlKA  l9tS'  Cl«*i 


MSSiltC  SIQ 


wriCHi  nrraiato 
on  SilVl  <t:i 


/O 


30 


SO 


/A  O 


S.  C 


/  92,.  9 


100 


/06 


?C,\. 


9  7,  6 


NUHIER  200 

So,  i. 

«.  aticai  >i|t|e  laaowca  ae. 

I«*  (4-) 

7.  9 

laaea  (ori(<n*i  *«iiai  •  l•l•i 


loiai  rtstine  ao.'  >ee  («■.>  {a.  *  a.t  riaciai  laaea 

^.7 

lOltl  atical  or  ratciloa}  (ralala/ail  aafriaa  ia  Cal.Oj 

7^/ 0,1  _ 


Uaaaas 


■57iji.H}^i»i^nr7- -/f 


C  fS  y3<»A  P^AJ-r/C 


i(Caa((/aa 


Job  Number 


-ZS  A 


/V^r  Engineering  Associates,  Inc 

y  South  /hop  Street  •  Susenvi/le.  Ce/ifornit  96tJ0 

//Eiujuiceting  J  Telephone  (9161  257'5I73 


SJEYE  AHAUSIZ  UAIA 


mojici  £  O/ r\L  lA/(/eST~/&A^r/0 

S'.T-A,D.  X 


siicnirnoii  of  }««ri( 


c/<F(9 


<tl«lll  QKICINAl  Urn.) 

K  ^ 


SilYi  on  scniin 


ci«ni  Afitii  fAitAiniiic'  <%••>  fAtmat  losi* 

/8c./ 


wrir.Hi  nrrtiiro 
on  Sitvi  t^m.) 


Mjsmo  sm 


NUNim  200 


«.  ■lici'i  tidin  innovSN  no.  lOO  (gm,) 


1.  nnsRine  loss'  (!■.> 


101*1  r*^}l■««  *0.  1*0  tim.t  (A.  *  mj 


2.vr>r 


8.  ^ 


98 .8 


JC  a 


jcaa^a  (PrJilaal  PtJiai  •  Ipial  •/  fraalianaXi** j 


fcaciai  laaoa 


'snjiHrfciJisW-  7 


A  /J*  /J  e 


Job  Number 


fO -IS  A 


ffEtujmecfing  j 


NST  Engineering  Associates,  Inc 

‘iS  South  Hoot*  Slraet  •  SusanviUt,  Cali(atnit  30130 
Telephoaa  (9161  257-51 73 


SICYE  ANALYSIS  UAIA 

mojici 

£  O/^u  f/J  </£ 

ticavtiieo  ovaoia 

r.r.A.D. 

X 

-2 

otscRirtioa  or 

toarii 

S  Ay] 

uani  ' 

vT/  -  J"6 


(i«Hi  omsiNAV  tAarit 


snn  on  scRttH 


/O 


30 


o 


wrir.Mf  Rrr*i*t.o 

01  SI(Vt  tf.t 


fWSiKC  Ml! 


7 


/  3  3.  ^ 


/  ^ 


3  7^<J,  O 


/  7 


7/.  vT' 


2. 


c7A  / 


RUHIER  200 


*.  •ntal  IKfl*  INMOWCN  ao.  JOO  ( fm.  t 


loix  •ticai  or  riActioa}  (r«<ai«/«<<  •mitif  tuft, if 

7.  s 


IIMAAKS 


J 

/  7  3 

lOMOO  (Orr«in»i  •  laial 

?•<<*•  *!  rraitl«a*i((a. J 

.  z. 

fioctal  (0*0* 

lr»»»  ( !•• J 

lja.J“*  ,  O  ^ 

£  ^oj  Rt.Kcrt<i. 


IlCRMICrAN  (5<|a<<«>*l  ^ 


Job  Number 


90 -ZS  A 


NST  Engineering  Associates,  Inc 


40  South  t\uof>  Suaet  •  Susonville.  CslUornit  96 1  JO 
lelcphont  (916)  257-5173 


I.  A.  D. 


2IEYE  ANALYSIS  (lAIA 


£  O/ AL  lAJU£ST/e»A^XIO 

^zVAse"  X 


‘r‘U/fO 


illiPSliiHHBi 


ocicitiriioii  Of  jt»ru 


siivi  on  scnun 


wnr.fir  nrr«iaro 
01  SllVt  dm.} 


talRiat  lots'  (tm.} 

xx: 


PASSUC  SUY 


timOII  (Orlllncl  *«<|AI  •  Itlol  mf  fm.J 


loioi  rtM)N«  aO.'  100  (im.j  tA.  •  a.}  _  ftociAi  laaoa 


1|IIA«KS 


jTA  z^oaJ  /'^C\S‘T/C, 


>tCaalC(«M  ( 


coaf»rr^i  tsi'i 


Job  Number 


fO  -  IS’  A 


Engineering  Associates,  inc 


/Enymcering , 


45  South  Hoof)  Straet  •  Susanvi/le.  Caiifomia  961  JO 
Teiephoaa  (916/25  7‘5 1 73 


SIEVE  ANALVSIS  DATA 


/  fo 


mojici  e  O  /  ijJUes-r/c,A,xio 

S'.i.A.D.  T 


OtICIIIf  MQll  Of  }A»ru 


cum  oouioAi  tAiific  (4«.i 

3  7J,  3 


SIlVl  OR  SCRllR 


wnr.Hi  qrr*iiir.o 

OR  SKVt  (q>.> 


tRiRIRt  lOIS'  rja.J 

^  3,  S 


MJSIKC  SIlT 


NUNIER  200 


(RROR  tortti0»l  •  ••1*1  |t<|RI  •/  frail  ^ 


•  Rill  lO.  >RR  (tm.)  (A.  •  a.t  fIRCiai  tRROR 

_ ZC.J 

lOltl  •(ICRI  or  riRCIIONS  •(  alt  •■frill  !■  fl.k) 

J  73 


IIRRRRS 


'jTniHrhSjti^^-  .  «!3 


J  /»tArT/C_ 


■UlllvriN  (5l|».ili»ii  COlfRUl'il  (Ji<oilir*>0 


COirvilX^i  (3l4 


Job  Number 


-zs  A 


.  i.  STMIOaMO  SWWC  mjMSERS 

M  l«  20  »  40  so  n>  100  140 


y£nyiiiecntif/ , 


NST  Engineering  Associates,  Inc 


45  SouUi  /foo/i  Suoei  •  SusanviUe.  Calilarnit  36130 
1  etephona  (3 1 CJ  257-51 73 


SIEVE  ANALVSiS  UAIA 

rii04ici 

£  £?/ />/«/£  A. r/o-J 

iicoiai 100  OMiiio 

r'.T.A.D. 

O  S'  ^  2 

olscmriioN  or 

}*«rii 

I 

/fa 


laaiia 

/iC'  -  ^ 


vT/ 


siivi  on  scRU" 


^/s 


/o 


30 


/a  o 


3 


tlllila*  ittt*  ttm.i 


MncHf  i(rr«iiio 

01  sieve  (i-.; 


2.  i  4  2- 


X^>rT  2- 


Z.  O 


ac.e 


/S.  0 


RUMIEII  200 


•tlCKI  ll(ft«  inoowON  ao.  109  ( ««. > 

V.  Iklalio  lost'  (t^.J 

2.  C.  2- 

101*1  r*>tlN«  *0.'  100  (tm.J  {A.  t  B.t 

J  7 

lotn  ■ticri  or  rrrciioat  rr*>*i*/*li 

In  C«l.  OJ 

!-•  ) 

IMM  (OrlfMal  .  I•••J  ((ItAi  •/  fr.*! J 

.  / 


riaceai  l*«o« 


/ — — •  1011  O 


UMAilii; 


^  A,  C 


yOO  yi  ^ 


IDICOM  ( 

Jry/L 


Engineering  Associates,  Inc 


V.  SouUt  tiooft  Street  •  Susenvi/le,  Catiiornie  96130 

pEfujineelmg I  lelepiione  (9  f  6/  257'5 1 73 


SIEVE  AHALYSIS  UAIA 


fii04ici  /p£'r>^£0/^L  ijJ^es-rre^A^-f/o 

S-./^A.D.  />/^Ase  X 


odCNirnoN  Of  i««rii 


fc 


•utKi  eoieiHAi  tftirii  («a.i 

SJ’C  ./ 


Slltl  OR  SCRtlR 


/o 


30 


SO 


/n  o 


tRtRIRt  Itll*  ftm.l 

9^0, 


«rir.H>  RrtRiRro 
OR  Sltvt  (4«.j 


J.  s 


//  c  .z. 


T3 .0 


J  3  0>.  / 

100 

J  3S.  3 

9  9.  9 

Z  8  1.  ¥ 


/  76 


7  9.7. 


ss.s 


Sd .  J 


/I.  ^ 


IMfH  (Orl|li»»l  v«l4AI  •  IffUl  ftl|A|  •/  fr**!  4•f••nl•o ; 


rOVAl  rAMfue  sOr  }99  (im,)  fA.  9  BJ 


K  ? 


riRClRI  IRROR 


( _ Iry'-liTil, - -  III)  a  ^ 

*OrT|Y"*<  ••i|*l  (!••) 


Job  Number 


*70-23  A 


fEnijlncentig  A 


NST  Engineering  Associates,  Inc 

45  South  lluoft  Siraet  •  SusanviHe.  CalUarnia  90 1 30 
leleijiiona  {910}  257’5173 


SILVC  analysis  UAIA 


mojtci  /^  £■  £3  /  A,  L  ! /J  ST/e»A<Xl  o. 


ottCNiriiON  or  }*«rii 


9^/i/  <^0 


i««fic  awMia 

Z,f(  -  z./  0> 


luni  oaieiNAi  (<■•> 

176.Z- 


SKvi  on  scnua 
"  ^ 


¥ 


/o 


30 


•  S'o _ 

/AO 


RUNIEK  300 


CICfil  AfttK  fAtfASNlllC*  (!••/  fASRUft  19IS^  C4««i 

/?'?.  3  ye,  f 


I  rtssma  siir 

vrir.iu  arr*t»(o 
01  Sicvi  (r».J 


30,  S 


(M*a  (0ri«J»«i  •  ••I*!  •t  $0%) 

.  z_ 


nactai  laaoa 


( _  UV-K - r-«  •••> 

'Or<|3<<*4  •••<**  (<••> 


■<’7 


^  'T'f  <- 

A  t-  o  A 


COarwKjlyki  ( 


Job  Number 


-  IS"  A 


fiEnijineenttg* 


NST  Engineering  Associates,  Inc 

4G  SaulU  noofi  SUoet  •  Susanvilie.  CtlUarnia  96IJ0 
Tetephona  (916)  257‘5I73 


SIEVE  ANAEVSiS  DAIA 


1^/<r/  90 


mojict  ijJi/e  St/CbA^t/ojJ  loa  ««■((• 

9=>yyAsr  X  OS  a  2  I  z 


atscRiriioa  or  t««rii 


omsiNAi  tAnrit  («■.) 

3J  X.  . 


siivi  on  SCRUM 


/O 


30 


o 


r  A1 


cum  Anu  fsctAimiit* 

2. 


vriCHi  «rr«i«io 
OR  suvt  (<>.; 


tAiaiat  tfii*  fia.i 

a  s.  s> 


NUNIER  200 


«.  tiicai  lien*  laaoRRH  ag.  IRO  (f>.i 

T, 

1.  lAlRias  lost'  ($m.) 

C  3,8 

>oi«i  rtstiag  ao:  >00  ( »<•. )  tA,  *  m./ 

7  ^ 

toiAi  •iuf*i  or  rAACMONi 

!•.  i 

aalr/ta  In  Cal.  0/ 

J' 5^ 

KBAAIIS 

/“A 

a-n  oT  r  r 

laatR  (Ori(la*J  •  ••••!  |tl|Al  •/  /rat I !•••>( fa. ; 

,  3 


riRCtai  IRRSR 

i _ _ —a  Iff  -  a  T 

'prliJaa/  aalfSl  (fa.i  f 


ilCaatiriN  (/riaar.t.i  yr 


"cOB/UM.PX’f  (SIf 


Job  Number 


90  -  A 


A/^r  Engineering  Associates,  Inc 


V  SauUi  flaon  Siraet  *  SustnviUe.  Cali(orni$  36130 

yEiujineenng /  JeicpUona  (310}  207-01 73 


SIEVE  AHALYSIS  UAIA 


fiOJICI  /A/l/£S-T-/£,y\T/0 

S'.I.A.D.  X 


aticmri  ion  or  }*»ri( 

X  /-I 


•  deni  AruK  rK(fAtiii««'  ri*.> 

3 


•  /  r<j 


liaru  ivNtia 

l.(AC'  -  zXo 


ll«lll  0NI6INNI  i*Mri(  (im.l 


ZZS',  9 


siiYi  on  scniiN 


Nrir.iif  nrr*iRro 
ON  SKVt  (<•.> 


(«1NU«  ISIS'  fia.j 


^AiSllG  Sill 


(NNSN  •.l|N|  .  Isl.l  |tl|M  sf  fr*. ; 


•  SINi  rtMINS  ao.  tot  dm, I  tA.  t  m.l 


■S' 6. 2 


rtnctRi  iNNon 


I0I*(  adCNI  or  ratCIIONS  (ralata/ail  aalrtaa  (n  Cal.  *; 


IlHNNRS 


t  Irrar  (f-) 
'Srlilaal  aalsSi  { IN 


.t  l(l| 


^c'KSr/KL 


HCNNIVIIN  (Sli.al.xi  y» 


Job  Number 


'zr  A 


’V\^. 


^  /VST  Engineering  Associates,  Jnc 


/Eiiij'meeringy 


40  South  Hoop  Street  •  SusenviUe.  Ce/Horrtie  96 ISO 
Telephone  (916)  25^-5/ 7J 


SIEVE  AHALYSiS  DATA 


y/j^/  fO 


rnQjici  i/J^/eSTrem/KT/OjJ  cit«fti loa  voii* 

^.I.A.D.  ^//Asr  X _ ^  J 


otscmri  io«  or  jAMrii 


lots*  (<a.i 

v-T  7,  / 


RUNIER  200 


t.  •tiei'i  tioio  miiouoii  i**  (t^>t 


,  lost'  (im.) 


ioi«i  t'tstiNG  ao.  >00  r<a.i  (A.  •  m.t 


J  7,  ( 


y 


ri«c(Ni  looo* 


lOiri  •(ISI'l  or  rrtCIIONS  (r«lal*ra>l  •■lr>««  laCal.O/ 


■jmiSrhi" 


.0  lit) 


r 


3 


lCaalU*i« 


Job  Number 


•zr’  A 


A  fVST  Engineering  Associates,  Inc 


jEiujincfsnng  j 


45  SauUi  Hoop  Suact  •  Suianviile.  Cslitornit  SGIJO 
leiep/iont  (3161  257-5173 


SIEVE  ANALYSIS  UAIA 


mojici  £  O/  lAf  v£  S  T/c^A^T/O 

r'.T.A.D.  JT 


oiiCRiriigit  gr  uvrii 


siivi  on  scnim 


(icni  A^ttn  MdAtMiiii'  r<>.i 

y-L.  a 


vrtriif  nrrAinro 
OH  SICVt  (4-.) 


lats* 

30,  3 


ivNKR  :oo 


«.  •OCH)  tMftH  inHOHC*  HO.  JO*  f4«.> 


.  HHINIHS  losr  (la.i 


10141  nstlNO  nO,  100  (4a.  J  lA.  •  0J 


7 


8 o,  g 


8  Z  .3^' 


UhhOH  (OrJilaal  a«||4|  •  lalal  taloHI  •(  (raa  I  laaaX  |s.  J 


r(«ciHi  iRHon 


lOKt  ■(isni  or  roiCIIONS  (r*«al«(oll  aalri**  ia  Cal. 


lOHHRS 


JC 
J  u 


l((RRIC,(.4R  I  lilaaiatal 


Job  Number 


90  ‘Zr  A 


/V57  Engineering  Associates,  Inc 

HV  45  South  /?oo/>  Straet  •  SustnviUe.  Coli/ofnio  96130 

/Etujineeniigy  7 elephona  (916}  257-51 73 


SIEVE  analysis  DATA 

roojici 

£  O/^t.  lAVeSr/OA^t^OjJ 

Cic*r*iioo  ooood 

^.T.A.D. 

/>S3  3 

oiscRiriion  or 

»*oru 

J“ 

luni  eauiNAi  }Aiirii  (4>.i 

/6  >^-7 


suvi  on  scniiR 


yE7 


30 


ro 


/no 


7.0,0 


//,  7 


/a.o 


RUHIER  200 

3 

<.  •IICHI  IMrlO  tHAOoeo  00. 

»«•  (<-.) 

7.  -? 

101*1  rtStlNO  aO.  >00  itm.t  I*.  •  B.t 


JC.C 


rtncioi  (**on 


loitt  •iicai  or  roAciiONs  •mttif  4nc«i.*; 


UOAORS 


P,  L. 

P.  T. 


76 
/<? 
2,  S 


PA'/ /o 


z.a  0  '  -  2-/2. 


100 


/o  0 


P  2,  C 


?9‘.r 


^  o.  \S^ 


^e.  & 


Job  Number 


70  -  i>r  A 


/V5r  Engineering  Associates,  Inc 

V  SouUi  noo/i  Suoct  •  Susanviilt,  Calilomia  96130 

^£injinecni>g J  JefepiioiiB  (9 1 G)  257-5 1 73 


Mil 

SIEVE  ANALVSIS  OAIA  y^/^T / ?0 


SIEVE  AMALVSiS  9K\K 

raojici  ljJ>yGS-r/i,A^TfO'^ 

S.T.A.D.  T^yVAse  X 

(icarai loa  awailR 

£>sa  j 

oiicairnoM  or  )**rii 

_r  Af 

Marii  iMiu 

ZZS'-  Lza 


tititl  0«I«|I|AI  tAMrtt  (4a.i 


suti  on  scniiN 


IJ«*> 

J  K  2- 


yriciit  9rr«i»ro 
oa  sitvt 


rASsiKc  stu 


JO 


/C^O 


/7.  3 


/  7. 


//.  S' 


_ 

/06,  S" 


S 


cs:g 


S" 


Si.  ( 


S^  3.  C 


7 


toiM  <tieai  or  roAciiONS  (r•l•<•/•ll 

/  C  (  ,7^ 


•taAias 


(OROa  (orlllnal  •  l•l■l  |•l|a•  •/  r* i 

. 


rcactai  laaea 

•^TwUri^iiihTrT-  "•>  -  L 


p.  L. 

P.r 


^  7^ 

=  y? 

--  30 


UCaail^Aa  yf 

J-yyC. 


Job  Number 


-ZS  A 


/V^r  Engineering  Associates,  Inc 

iy  ^0  Sout/i  fluop  Street  •  Susenville,  Cslifornie  96130 

/xiiyiiiec/i/iyV  Telepliotxe  (916)  257‘5 1 73 


SIEVE  ANAirSiS  DATA 


mojici  /tp^An£o/^>-  ijJ (/e tickf»iie*  a»»iti 

:^yVAse’  X _ 3 


adCRiriioii  or  s*»rii 


'  m 


/A  H 


itii'  r<«*i 


•  lAlNUC  loss*  ($•*) 


lOIAl  kOo*  200  (A.  •  0J 


// 7,  0 


riRciol  IROOO 


l«t<l  ■tltrl  or  rrrCIION}  (r*<ai*/afi  aalrJaa  iacal.o; 


llaRRKi 


, _ Ifftf  (ja  j 

'ofijiaaj  aalitl 


■a  toil 


F.  L. 

F.  r 


97 


Job  Number 


*yo  -  zs  A 


fEtujuicetutg  ) 


NST  Engineering  Associates,  Inc 

45  South  Hoop  Suael  •  SusanviUe.  California  36130 
Telcphona  (916)  257-5173 


5JtVE  AHAUSIS  UAIA 


mojKt  £  D/ ijJ<yesrrc»A<r/o 

S'.i.A.D.  rn 


oticairiloa  or 


Uani  Ivaiit  ^ 


HVNIEII  200 


«.  ■deal  si|ii«  laaowcH  ■«.  lev  (<«.> 
.  ■■iNiac  lesi'  (!■•> 


loiAi  rastiNs  *0.'  M.  •  aj 


3/.  S 


er.2 


8^' 


(«NVa  tOrtit»at  •  •••kl  •/  fra* I Ja. J 


riKCtai  IKKO* 


•sTroSSHiSSfe;- ■‘’J 


i(a«AAS 


J~Ar^£t.£  /  S  yOoyJ  —  PcACT/C^ 


NRIbf*N  |JI|aai*f«f  ^  COafHirt^f  ( Jf <"•••* •><» 


Job  Number 


*fO  -  ZS  A 


fEnijnteetutg j 


NST  Engineering  Associates,  Inc 

4G  South  fiuo/t  Stract  •  Susativille,  CalUornia  96130 
Jelephona  (9161  257-5173 


SIEVE  AHALYSIS  UAIA 


mojici  £■  A.C 

^.I.A.D.  X _ 


oiscRirtiON  or  i*»rii 


/A  O 


1*11 

/4A^ 


t*ar^t  KOIU 


SIlVl  on  SCRUR 


C«  mCtASHlNt*  r«*o>  fAtNIVt  IRIS*  (!••> 

S  7  1.  s 


MSSIVC  SttY 


itricHf  orr*ii(o 
OR  sieve  («-.> 


RUHIIR  200 


«.  ■tic*)  ilOCt  INNOOCH  *0.  20*  ttm,i 


/jro.r 


-Z,  ^  C 


SJ.r 


/y^<=> 


ioi«i  r*Mi*s  ■*.'  too  ( fm,  j  (A.  •  aj 


91.^ 


ri«c(*i  i**o* 


, _ - r-a  till  Zf 

'Orl|ia*4  ••iotl  (4a>/  »  ' 


S A  fc'  r'  ^ 


ilCaaiC<e«a  ^ 


Job  Number  -ZS"  A 


/Etujtnceruig. 


NST  Engineering  Associates,  Inc 

4S  SauUi  /laa//  Suaet  •  Susanville,  Ca/iforiu't  96 1  JO 
lelenhona  (9161  257-5/ 7J 


SIEVE  ANALYSIS  DATA 


MQJICI  /p£’y^  e  Z-r/o/^rfO. 

r'.I.A.D.  _ P'^yAsC  X _ 


ociCKirt  ion  or  tAvru 


Iliim5«— 


; 


7<S  -  So 


stivi  0(1  scmiR 


ArUN  fll(fASHlfl«*  ri**>  ItASlIIRO  \.9%%*  (««•> 

7.  J  _ 


1  _ _ MSSIHG  SItT 

uncut  orr«i«(o 
ON  SIIVC  (4«.i 


RUHiEN  aoo  YJ  C 


•liei)l  ll(t(0  ■«.  ((a.i 


n,  fASRUC  lOtK  ii^a) 


lOtAi  rAMIA«  a0« 


vTy,  / 


riMCIRI  (MKOA 


'5nnH5^i!!Hn^- o'- 


Ua*«iiS 


Job  Number 


A 


A7\\ 

/<('/  vo\ 

yJ'Eiiijiiieeriiiy  j 


NST  Engineering  AssociateSr  Inc 


40  South  llooft  Straet  •  SusanviHe,  California  96130 
Teicfihoiia  (9161  207-0173 


SIEVE  ANAirSiS  UAiA 


fiojici  £  O/ r\L  ijJu£S-r’/etA.-f/o 


ottCRiriiON  or  SRorit 


lltRt  0«l«IMAi  SAMflt  iim*} 

3  3  S’,  C 


V/y/fi 


S^ivi  on  scniCN 


_ /o 

30 

S'o 


o 


lUMim  200 

1 _ ^ 

«•  aiicni  smct  inNOViH  NO. 

(o-.i 

-1.  fatRiRS  tost*  (|>.J 

lOIRl  riMIRS  ao.  100  tim.t  {A,  t  a.t 

Z  3.3 

letn  tlical  or  raaCIIORt  f  rmlat  ti  til  •■lr<aa  i.  Cal.  Oi 

'  i 

j  3-r,  7 

(•aOR  totutfl  ••l|RI  •  ••••!  ftilRl  •/ 


riRCCal  IRROR 


iirrrr: 


I  URRtbTRR  (  >*•••••■>•> 


Job  Number 


*yo  ~ZS  A 


IN  INCHES  a  S.  STANOMO  sieve  NUMBEIK  _  HftMOMETlil 

4-4  14  «  I  10  U  IB  20  U  40  so  70  too  140  200 


'Etujmeettng j 


NST  Engineering  Associates,  Inc 

4G  South  /Joo/»  Straat  •  SusanviHe.  C»Ji/orni»  36130 
Jetephona  (916)  257-5173 


rtojici 


r.r.A.D. 


SIEVE  ANALYSIS  UAIA 


4^/7  / ; 


IRQnnQJQQTTJim 


uafit  ■•Mia 


•ticairi loa  of  itvrii 


^  Oj  -  X  Al 


(icm  AflCA  ff«siilfl«  tfll* 


IIUHIER  200 


<.  •dCHi  tiifi*  inaewsH  ■•.  190  (4m,) 


•«tai*e  lois'  (!>.; 


lOdl  r*5>tiN«  aO.  (fm.t  |4.  •  a.i 


/^,z. 


LoJ 


{(■■•a  (orlalaal  •  lalal  ••<!*<  •!  fra* ^ 


naciai  !■■•■ 


rom  a(icai  or  raaciioas  (ralaia/ali  aarrlaa  In  Cal. 

j’  7<5.  7 


f  Iffar  fla.J 

'OrJliaal  aa)|(l 


.a  toil 


,  0  2 


illaai^laa 


Job  Number 


<^0  -ZS  A 


/f/iy/iieemig  y 


^  NST  Engineering  Associates,  Inc 

40  South  IXooft  Street  •  SusenvHle,  Celilornie  SGI 30 
rina/  lelephone  (916/  257-0173 


SIEVE  ANALVSiS  UAIA 


pupjici  r-n  £  oy  ijJves-rre,A<Tro. 

r.i-A^D.  X _ 


oitCRiri ION  OP  iNNPii 


lllllMIlTlI'lllf— 


7  / ?o 


siivi  on  scniiN 


O 


RUHIER  200 


(lONi  NPtCN  PNtNNlRINC*  P P 

Z  S  9.  7. 


iniat  toil'  r<*.; 


Mssucsiir 


f  2..  1 


Y 


Z  ‘/'/V 


/  ZCr,  S 


JT- 


IICNI  illfCO  IHNOWCH  NO.  pon  («*.i  INRON  (OrlOlRNl  »*1|NI  •  l•i■l  nP  /»•■•<•••>( (■•J 

I  Y,  a 


latNiNS  loss'  («■.; 


Tf.S' 


c,  $ 


loiai  r>MiN«  NO.  100  (t».)  ia.  •  e.t  pincini  innon 

_ /z-i.-r  ^ 

loiai  nucni  or  ppnciions  f  r»fi  •t  •!!  ircnI.op 

,J3  7.f  _ 


IlHANNS 


ifp»p 

rnTnnJP"* 


'•*>  -i/ 


vT  A 


/fiPtfe"  /-.f  z*JOz-^  *  pCKCT  •  <L. 


l|CNNI(.laN  (JI«»Nl«>>l  ^ 


Job  Number 


90  ~ZS  A 


fEmjtnecnng  j 


NST  Engineering  Associates,  Inc 

45  South  flooh  Stroet  •  SusanvUte,  CBlilorni$  36130 
Tetephona  (916}  257-5 1 73 


SIEVE  analysis  ilAIA 


aCtCMirrioii  or  i«*ru 


7  /  9  a 


/o 

30 

jr.c. 

^0 

^2.,Z. 

/oo 

C  7.0 

2, 


Z.  'Z 


z  6> 


100 


/  00 


f. 


vT?.  2- 


S  2. 


RUHICR  200 

JS.Z. 

«•  vtuiti  tilfCO  timovftN  NO. 

100  (4«.|  ^  ^ 

aasaioc  lOSi*  ri«.J 

r  o.s' 

lOiai  r>»tia«  ao;  lOO  (<■.>  (>i.  •  m.i 

lOiai  afieal  or  rORCI ions  (ratal  a/ all  aalalaa  la  Cal.  O; 

l>.  1 

z.  s/.  9  1 

(aRtO  vfliRI  •  Ivlal  ta<l*l  a^  frat I <aaa>( |a. ; 


riactai  laao* 


Iff'  ft 


^Brlllaai  aaW**  (!••  J 


>a  lOII 


.^7 


llRARR} 


j  /s^cA^sr/c- 


Job  Number 


90  'Zr’  A 


/Eiu/tnecnt^gj 


NST  Engineering  Associates,  Inc 

45  South  Hoon  Street  •  SusenviUe.  CeUlotnie  SCtSO 
lelephone  (316/  257-5I73 


r.J'.A.D. 


SIEVE  ANALYSIS  UAIA 


e  O/^L  i/J^es-rroA^Tfo^ 


aiiCMiriiON  or  t*«rii 


ttiaiao  toil*  rta.i 


HUHIER  200 


«.  «iUHi  }i(i(o  inaowoN  NO.  >00  (o«.> 


.  fatHiae  10$}'  (i-.| 


lOiai  rt$$i««  ao.  lOo  j  (x.  i 


loiri  a(isai  or  raaCMONS  (r< 

I-.  I 


.  ^-7 
£S.S 


ill  ••If If*  C« 


2,/.  2 


tOMOO  (Orlflaal  a«||k|  •  lalai  ta<|*l  •t  /ratllaaa^f !•.> 


rtactai  taaoo 


P.  L. 


•  aio^ia  {  SI  !«•••••  t 


^^Entjinccting , 


NST  Engineering  Associates,  inc 

45  Sout/i  /luoii  Slraet  •  SusanviUe.  Ca/Uorni*  36130 
lelep/iona  (3tG)  257-5173 


SIEVE  ANALYSIS  UATA 


rii04ici  lA/i/£  Sr~/&/KT/o 

S'.r-A.D.  ^yy/\sr  X _ 


ocscmrt  ion  or  j*Nrii 


■R9w9RlH 


7/  f 


•tlCNI  ONleiNNl  l*«ri(  (im.l 

¥-0.  3 _ 


sun  on  scniiN 


^  P  -  S  A1 


■  tINNI  Nflt*  fNIINSNlHN*  r«a.> 

•S'OCi^O 


trrir.iir  nrriikfo 
ON  suvt 


•  tlNIN*  lots'  ffa.i 

¥o,2 


nssiiic  sit! 


INIIOn  (OrJotNol  .  loloi  or  rrNNUNNN^da.J 


lOMi  rtstiNO  ao.'  100  (4m, I  (A.  •  a./  riNCtni  (*••* 

_ vT/^L 

IOt«l  •tlCNI  or  mClIONS  ( rmtml  •(  mlt  •■<•<••  4m  C*l.  a} 

irw?z<s 


ItNNNNS 


lICNNIVtlN 


Job  Number 


‘Z3'  A 


u  s  STAMOMO  Sieve  oKNiNG  m  ucHes  u.  s.  standmo  Steve  NUMaens 


yEtujuiecntig. 


NST  Engineering  Associates,  Inc 


45  South  /loop  Straet  •  SusanviHe,  Califofnit  96130 
Teicphone  (916)  257-5/7J 


SIEVE  analysis  UAIA 


mojici  iaJ  s-r/tMA^T/o 

^.i.a.D.  ^yVAser  X  _ 


otscKiri  ION  or  lAvru 


_r  yH 


•tlCNI  0NI6INNV  trurvi  fim.) 

^  J<?,  J 


SUYi  on  scniin 


tlem  *ru*  rattAtNiNt'  <»••> 

A  9ff.  7 


urir.Hi  nrruuro 

ON  Sltv(  (N..i 


ftlNINN  lots'  r<A.J 

X  z  ^ 


PASjinc  siti 


/A  o 


/ 


z.e.c 


NUNICR  200 


«.  •ttCNI  tl('<0  INNOVSN  NO.  /OO  ( fm, )  |(NNPN  (Oflllmtl  nnSoAI  •  InInI  t*<40l  •(  g»,) 

3^0 

-/ 


lOINl  rsMlNO  NO.'  199  tgm.l{A,*a.l  .  riNCtNI  tNNON 

_ 

loiri  NticNi  or  f  0»ci  lom  ( r»ts/ 0/ mil  00*0/00  incnI.o> 

_ 


IlNANNi 


At,  tf  / 


j-  -  PcAS^fC. 


UCNNIUAN  (ir4i.«r««0  CONfOlIt^l  fs/i00*000j^ 


I  Job  Number 


^<5  -  A 


y.  ^ 

J^Smjhiceringy 


lyST  Engineering  Associates,  Inc 

46  South  {loop  Street  •  SusenviUe.  CeUfornie  SCI30 
leiephone  (9161  257‘5I73 


fROJlCI 

r‘.r.A,V. 


oiscRirtioii  sf  lAMfii 


Sieve  ANALVSIS  UAIA 


£  O/AL  ljJ^£ST/e,/KriO. 


Slant  laaiit  ^ 

JvT- 


-TAI 


Silvi  on  sentm 


^/s 


/o 


30 


/AO 


(l«fl|  Aftm  MCtASniMC*  («••> 

/  l-f.f 


wrir.HT  nmiaio 
oa  Sitvt  {<>.> 


■isaisa  itsi*  ttm.% 

3  ?./ 


MSSIVC  SItT 


HUNIER  100 


I.  •tl6NI  SIIKO  inaOVCN  ao.  100  { fm.  i 

ie.  C 

1.  tiSHioc  loss'  tl".) 

3  7,r 

■  Ot«l  rtssiao  ao;  100  (4m,)  (A,  •  0.J 

9-3,  rr 

101*1  alicai  or  r»*cil0as  (r*(ala/ali 
i  ^ 

•  ■If  <••  In  Cal<  OJ 

laaoa  terltift  •! 

,  I 


rinctni  laaoa 

./■>- 


iiaiaa: 


/Oc/\Z’T/ 


Job  Number 


90  -ir  A 


/V6“7’  Engineering  Associates,  Inc 

V  \\  South  Huoft  Suaet  •  Susanvtile.  CsUfamia  961J0 

fi/itiijiiiccnny  /  Icicphona  (SlOj  2Q7‘0173 


‘iS  South  Hoot}  Stract  •  SusanvtUe.  CBlifarnit  96130 
IcJcphone  (9I0J  257-5173 


SItYC  AHALY2tS  UAiA 

raojici 

£  O/ r\t-  /aJ  </£  S -r/£MA.r/ei-^ 

(■c*i*t io«  «uii(a 

S'.I^A.  D. 

oiscRiri <0N  or 

s*«rii 

s  -  S'  /A^ 

UaflC  ■•■•U 


•  CiCRi  ORieiNAi  s*i>ric  (<■•> 

Zj'C'  L. 


siivi  on  scniLN 

t 


/o 


30 


o 


I 


7 


wrtr.tii  qrr*i«ro 
01  SI(V(  ttm.t 


MSSIHG  Sllf 


o 


-L.Q 


'Ll.  ^ 


/  j 


2. 


ly^  9.x. 


100 


/60 


7*7  U 


irr.r_ 


//.  / 


/Z.o 


/J'.  9 


MUHim  200 


«.  •lISNt  }l(fl0  INIOWCN  ■«.  IVO  (t»>) 

_ Z.g? 

1.  i«iiiiRs  loss'  («•.; 

/•?  7  ^ 


iot«i  rassixe  ao.'  loa  i*.  t  a.i  rtaciai  iR*o* 

rOt«t  atlCRI  or  rOiCtlOOt  (r»r*l»tmH  tfCot.Ol  ' 

ZsT'a.,  / 


r  .j 


-7/4 


'.f  /^/o4  /■>i-'V^T"fc 


t  URR  C0«fWII0,ll 


Job  Number 


70  -zr"  A 


U.  S.  STANO/ura  SIEVE  NUMBERS 


/Enyi'iiccntig , 


A/5‘7'  Engineering  Associates,  Inc 

•fO  SauUi  /tuop  Suoct  •  SusanviUe.  Calilomit  SGI  JO 
lelepliona  (StO)  207-5!  7 J 


y//^/ fQ 


UlfKI  MKia 

IS 


SIEVE  analysis  UAIA 

raojici 

/Pi"  £  D  /  ///«/€  J-r'/<i/Xr/<5/J 

(ICAIMI ION  NVNIIN 

3. 1.  A.  D. 

f^^/Aser  -T 

aiscNirnoN  or 

—  J" 

suvi  oa  scnuN 


^  o 


/o 


30 


ro 


o 


(l«AI  kfilfk  /«••>  ffASJIIJIf  1911*  (im,i 

3/S  e.  t  </.  9- 


I _  ^*SSIKC  silf 

Hnr.Mf  arr*i«(o 

01  SUVl  (4«.> 


NUHIER  200 


naOWSM  MO-  100  ( 4a.  ) 


1.  f«tMiM6  lotr  (I*.; 


3,  o 


I0I<1  MCICKI  or  r**CI  IONS  (  r«<M<  •/ Mil  •mItUa  IwCMl.Oj 

J7  K  Z 


<^.3 

CNOON  (C 

t 

f*l|NI  •t  4m.J 

Y 

riNCSHi 

IIIII09 

— -r-N  Iti)  , 

Job  Number 


JO  -ZS  >-\ 


h/  \  A 


yEfujmctnng  A 


NST  Engineering  Associates,  Inc 

‘i'J  South  lluon  Stract  •  Susanville.  CaIifofni$  96130 
Idcphona  1910)  257'5173 


3J£YE  AMALYSIS  UAIA 


ragjici  UJ  v£ 

S'.r-A.D.  jr 


sttcxiriloa  or  it»ru 


/ fa 


«|tCRl  OilCINAl  («•.> 

^^>6 .4> 


JilYl  on  scnun 


''Z 


/O 


30 


/A  0 


lieni  arita  raiiatiiiNc'  t^-.) 


wrir.iir  nrrtiiro 

01  SltY(  (4*.i 


ftSNiao  1011'  ri«.i 


MSSIDg  shy 


C> 


8.  (=> 


y^o3,6 


NUHIER  200 

79,^ 

«.  •IICMI  lldlo  tnnooCN  ao. 

>«•  (<«.j 

7 

1.  oaiaiac  lOSS'  (tm.) 

tonon  (( 


9C.7 


ilM*!  vfliA 


rmciiii  iRiioii 


100 


/  a  a 


IftHtntittm.i 


•jTijiSHHiiiSiW-  ^  0  ?- 


iCoaaas 


/\  »*»  Ac.  tT 


ilCaaiUaN  ^  COnroMo'-tr 


CONfMMO'Or  ( 


Job  Number 


-ZS’  A 


/Entjtnccnti\j . 


NST  Engineering  Associates,  Inc 

‘15  SouUi  /iuo/i  Suact  •  Suiotiyilic,  CalHotni*  96/30 

lelep/ione  (9/GI  257-5/73 


SIEVE  analysis  (IAIA 


r*ojici  £  O/ IM </£ S-r/e*/KXto. 

-T _ 


otscRirt  lOK  or  unrii 

S  <y<i  — 


f//<^/rc 


flicni  eoieiNAi  iAarii 

?  vT 


SilYi  on  scnuN 


lietii  Arim  r*ifAS«i«»‘  rA«>>  tASRin*  lois' 

JC7.S'  Z,S,C 


I  ^ASStllC  Sllv 

arir.Hi  nrrAi«io 
01  SI(V(  (A>.i 


RUNIER  200 


c 


o 


CADS*  iOtit 


fra*  ) 


lOIAl  I'ASilas  ao;  •  »-i 


J  0.1 


riACtai  lAAOA 


lOIAl  acicrl  or  raACIIONSfralala/aii  aalrjaa  la  Cal. o; 

J? 


't(•AAA: 


(jniiSiKiWiW- .13 


aalUaa  (5l4aal«>al  COaruUO^I  (Jl«"ala»a^ 

.Ary/L 


Job  Number 


*70  -ZS  A 


j/Enyineeriitfj, 


NST  Engineering  Associates,  Inc 

4Q  Sou(/i  Huoft  Suaet  •  SusanviHe,  California  36130 
leletihona  (910!  297-5173 


SICVE  AHALYSIS  UAIA 


PROJici  i/J*/esrfOA.TtoAJ  tic*f«iioi  *«afi« 

X _ OS  S' 


otscmrnoM  or  s*aru 

CoJ  ^  S  Ay\ 


fa 


HR 


<tisni  oaioiNAi  iaarit  (<■•> 

Jf3,  0 


suvi  on  scnitn 


cum  Afitii  fACtAsmiic*  €#••> 

3  C»/.  S 


vrir.in  nrr«i«ro 
01  sieve  (tm.J 


■atnuo  lots'  eoa.J 

J>/C  ^ 


rssSIlIC  SILT 


RUHBLR  200 


<.  •lunl  tldlO  I 


/  7,  3  V,  _ 


]«0  (4*.;  tanoa  fortolaal  »*l|a«  •  •••#!  ttliot  •t  /ratllaa«>(|a. j 

44^ 


101*1  rissiao  ao.'  inn  («a>i  *  a.t  piattai  laaoa 

JSll. 


'oriliaal  (<••/  'r  O 


ic****: 


/s  aJO^  pt-^sr  rc~ 


lltaatvl'a  isi|"***'*)  ><'*  lOafVIlO'-Sl  (Sl«««l>r>^ 


Job  Number 


A 


u.  &  stamomo  sieve  NUMaens 

0  U  It  M  10  40  so  70  100  140  200 


/VST  Engineering  Associates,  inc 

y  South  floo/t  Street  •  SusonviUe.  CeiHornie  96130 

/Enijlnecnng  J  ^ elepiione  (9I6J  257’5 1 73 


't5  South  /ioofi  Street  •  SusonviUe.  CoUiornie  96130 
lelephone  (UIGJ  257’5I73 


SIEVE  ANALYSIS  DATA 

VROJlCt 

IB39S 

RURICH 

S'.  I- A,  73. 

S' 

oiscRirnoH  or 

s*iiru 

SP  -  -r/M 

^//^/  90 


«t)eni  omeiNAi  torn  (^a.i 

3^7.7 


silvi  on  scniin 

” 


_ /£ _ 

JO _ 

sT^ 


o 


cufit  Aftm  fftitAsmac'  r4»»i 

7^  &  ff. 


MfiCMi  nrr«i«(o 

OR  sieve  ttm.) 


/-t, 


7^^.  y' 


J  /  y.l 


J  c 


Z  7C  .  B 


"Z.O 


100 


9 


S  1.1 


^7.8 


RUHim  200 


«.  •iicm  tiifio  II 


190  tf.} 


.  IRtMIRC  loss'  <!•.) 


101*1  l'*^}lNB  *0.'  >00  (*■.;  (A.  f  e.j 


I  3.(7 


3.  I 
2.  f,J 


J 


3  3.0 


(RII9R  (< 


•/  /r««l IfMcX fa. J 


rtRCtni  IRRO* 


101*1  •{ICRI  or  r*«CII0NS  t  T»fl  •t  mtt  «a(r>««  tnCtt.k) 


’iir**r: 


'•t  I*  c.£ 


>URRIM*H  (Jl|a*l»«i  ^ 
/ 


Job  Number 


90  A 


a  S.  STAMOMO  Sieve  NUM8ERS 


GRADATION  CURVES 


/'Enijincenn^  j 


NST  Engineering  Associates,  inc 

45  South  iluon  Stroet  •  SusanvUte.  CaUfornia  96130 
lelephoita  1910)  207-0173 


SIEVE  analysis  UAIA 

rnojici 

£  t^/f\L  iAff/£ S-r/&/Krfo^ 

iMiiAiioa  auM(« 

l->  S  B  '  5 

r:  i.A.D. 

^yyAsr  T 

otscAiriion  Of 

Sioril 

-T^ 

Mil 

^-16-^0 


-cL?  Z.  ■  ”1 


suvi  on  scnitn 


^/s 


¥ 


/o 


30 


o 


1  -  i 


wrir.Ht  nrniiito 
01  SI(V(  ttm.i 


MSalM  US*'  fla.i 

•7.^  >(r 


Mjsile  sill 


HUHIER  200 


«.  «|icni  lUK*  inaovCH  *o.  100 
1.  tasaioo  lOSS^  ti».l 

'2 


I0l«|  riMINt  ao.  >00  1 1"-)  tA.  *  a.t 


UOAMS 


^  C^.  Z 


’2_  ^ 


3-H  .  6 


'0  - 1 


/2. '  3 


iMon  « 


illtaail tm.i 


.  2- 


nnctai  iMon 

f _ - r-o  ”1 

••lifct  fi**/  •  ^  I 


SninPcS  (S  Nc  kI -■pcMS'''' C. 


i|€n»lU*K  {  Slim»t990^  ^  COiirwilf  -It  ( 


Job  Number 


90  -ZS  A 


/£nyineenngj 


/yST  Engineering  Associates,  Inc 

40  South  Hoop  Street  •  Susettville,  Celifornie  96130 
Telephone  (9161  257-5173 


SIEVE  ANALVSIS  IIATA 


fiojiei  ^  €  or  ijJi/£S-rtemA^rio 

S’.r.A.D.  X 


ottCRiri ION  or  SAarii 


3o/ fO 


uoni  loNoto 


(NNON  torntft  ••l|NI  •  ••lal  f«l|NI  •/  Irat •  la. ; 


101*1  r*^tlNft  NO.'  100  (tm.i  {A.  t  e.l  _  r(«t(Ni  in*o* 

J  'L,8 


( _  n$t 

'0r4|i»«4  vtliAl  (!••/ 


.  L-L 


Job  Number 


fc  'zr"  A 


NST  Engineering  Associates,  Inc 

'v  v\  Saut/I  ilaan  Suaet  •  Susanviiie,  Califarnia  SGiJO 

^Engmeernig/  Talep/iona  (9IG)  257’5I73 


SIEVE  AHALVSIS  OAIA 

r«oj(ci  ^£‘  e  O/  *Ki~  IA^&ST~/et/KXlo/3 

UCtf*!  too 

BVatin 

OS3 

4 

otsenirtioa  or  i*arii 

X"  A] 

7  c/f  Q 


siivi  on  scniiR 

' 


ticm  *nt*  ri«.> 


Mrictir  RffRino 
on  siivt  (*•.} 


tatnut  loi)'  (tm.t 


2,  € 


^nSSMO  sill 


RUHIIR  200 


.  •lisni  tilttt  I 


/^,  f 


O.  ~L 


IOI«i  r*MIN«  aO.  100  (tm.J  lA.  •  a.i  ftnCIRI  !*«•* 

_  ^ ^  *****  L  a  III) 

101*1  atual  or  road  IONS  <  r»ft  •!  mtt  «a*r<aa  1*  Cal.  0^  ‘»rJ|ia*J  aalj*l  foa.i  /  CJn) 

*..J 


lBA«nS 


Job  Number 


90  -ZS"  A 


/Sihjlnccrtiigy 


NST  Engineering  Associates,  Inc 

4Q  South  noop  Strael  •  Susanville.  CalUotnia  SGtJO 
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Borehole  Geophysical  Survey 


jyM  James  M.  Montgomery 
Consulting  Engineers  Inc. 


APPENDIX  H 

BOREHOLE  GEOPHYSICAL  SURVEY 


H.1  -  Techniques  and  Field  Operations  Procedures 

The  borehole  geophysical  survey  for  SIAD  Phase  I  RI  was  conducted  by  Welenco 
Incorporated  of  Sparks,  Nevada.  Surveys  performed  were  electric  logging  which 
consisted  of  spontaneous  potential  and  resistivity,  caliper  logging,  and  gamma  ray  logging. 
Electric  and  caliper  logs  were  run  on  all  six  deep  soil  borings  while  the  gamma  ray  log 
was  run  only  on  DSB-3.  In  each  case  the  Welenco  technician  would  arrive  on  site  soon 
after  the  boring  was  completed.  The  logs  would  be  run  by  lowering  the  instruments 
downhole  and  raising  them  back  up  by  a  means  of  a  boom  and  winch  mounted  on  the 
Welenco  van.  A  field  copy  of  each  log  was  presented  to  the  JMM  Field  Operations 
Leader  upon  completion  of  each  survey  run.  A  more  detailed  description  of  the 
geophysical  logs,  compiled  from  the  Welenco  manual,  follows  this  discussion. 

H.2  •  Quality  Assurance 

The  quality  of  data  colleaed  on  the  geophysical  logs  was  assured  by  implementation  of 
a  few  simple  steps  prior  to  and  during  the  logging  procedure.  These  steps  included 
calibration  of  the  caliper,  gamma  ray,  and  electric  log  equipment  prior  to  use,  circulation 
of  fresh  drilling  mud  into  the  borehole  prior  to  geophysical  logging,  and  measurement 
of  the  fresh  drilling  mud  for  temperature  and  resistivity.  The  caliper  survey  increases  the 
accuracy  of  the  gamma  ray  and  electric  logs  since  borehole  diameter  affects  the  results 
of  these  two  surveys.  The  caliper  was  calibrated  by  lowering  the  instrument  down  the 
borehole  to  the  bottom.  The  caliper  log  was  then  run  from  the  bottom  of  the  borehole 
to  the  ground  surface. 
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HJ  -  Log  Procedures 


The  caliper  log  was  run  by  lowering  the  caliper  downhole  suspended  from  a  armoured 
cable  running  through  the  beam  on  the  Welenco  van.  The  caliper  scale  was  calibrated 
as  the  caliper  was  lowered  downhole.  When  the  bottom  of  the  borehole  was  reached  the 
recorder  was  switched  on  and  the  caliper  was  raised  in  the  borehole  until  the  surface  was 
reached.  All  data  was  recorded  on  the  surface.  The  log  for  each  borehole  was  complete 
when  the  caliper  reached  the  surface. 

The  electric  log  and  gamma  ray  log  were  both  run  in  a  similar  manner  to  the  caliper  log. 
Each  of  these  instruments  was  calibrated  on  the  downhole  run  prior  to  running  the 
survey.  In  the  case  of  the  electric  log  a  sample  of  the  drilling  mud  was  measured  for 
resistivity  and  temperature  to  provide  a  point  of  reference  for  the  survey. 

R4  -  Log  Interpretation 

The  caliper  log  is  easily  interpreted  since  it  records  average  borehole  diameter  along  the 
entire  borehole  depth.  At  SIAD,  it  was  used  to  help  interpret  the  electric  and  gamma 
ray  logs  since  these  logs  are  dependent  on  borehole  diameter. 

The  electric  log  measures  spontaneous  potential  and  resistivity.  A  more  detailed 
definition  of  spontaneous  potential  and  resistivity  may  be  found  in  Appendix  H.l. 
Spontaneous  potential  is  a  useful  tool  for  determining  water  quality.  A  positive 
spontaneous  potential  indicates  that  the  drilling  mud  is  saltier  than  the  formation  water 
and  a  negative  spontaneous  potential  indicates  that  the  drilling  mud  is  fresher  than  the 
formation  water.  If  water  is  present  in  a  formation  or  strata  and  the  permeability  is  high 
either  a  positive  or  negative  spontaneous  potential  would  be  recorded  on  the  electric  log 
depending  on  water  quality.  If  there  is  no  water  present  in  a  formation  or  if  the 
permeability  is  very  low  a  spontaneous  potential  of  zero  or  close  to  zero  would  be 
recorded.  This  data  can  be  used  to  separate  clay  layers  from  sand  or  gravel  layers  within 
a  formation. 
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Resistivity  is  the  resistance  of  a  sediment  to  the  passage  of  an  electrical  current  per  unit 
volume.  Since  water  in  pore  spaces  is  primarily  responsible  for  the  conductance  of 
electricity  in  sediments,  the  resistivity  log  is  used  to  interpret  the  presence,  quantity  and 
quality  of  water  in  a  formation.  This  in  turn  aids  in  the  estimation  of  porosity  of  a 
sediment  which  may  be  correlated  to  grain  size. 

The  gamma  ray  log  measures  the  naturally  occurring  gamma  emissions  from  the 
formation  surrounding  the  borehole.  The  most  common  naturally  occurring  source  of 
gamma  emissions  is  Potassium  40  (K40).  K40  is  found  in  many  common  clay  minerals 
thus  making  the  gamma  ray  log  a  useful  tool  for  determining  the  presence  of  clay 
minerals  in  a  sediment.  This  makes  it  possible  to  estimate  grain  size  and  consequently 
permeability  and  porosity.  It  is  primarily  useful  as  a  correlation  tool  with  electric  logs. 
These  logs  were  used  in  correlation  with  the  boring  logs  to  interpret  the  nature  of  the 
subsurface  and  to  help  determine  depositional  environment. 

FLS  •  Summary  of  Logging  Results 

The  caliper  log  was  used  solely  to  determine  borehole  diameter  thus  facilitating  the 
interpretation  of  the  electric  and  gamma  ray  logs. 

The  gamma  ray  log  was  run  only  on  one  deep  soil  boring,  DSB-3.  It  was  determined  at 
that  time  that  the  gamma  ray  log  had  no  correlation  to  the  substrate  at  Sierra  Army 
Depot.  This  could  be  due  to  the  presence  of  a  radioactive  isotope  that  emits  gamma  rays 
but  is  not  present  in  clay  minerals  (i.e..  Uranium  235  or  Uranium  238)  or  the  presence 
of  clay  minerals  that  contain  very  little  or  no  K40  or  Thorium  232  (TH232)  which  is 
another  common  isotope  found  in  clay  minerals. 

The  electric  logs  were  found  to  correlate  very  closely  with  the  boring  logs  recorded  by 
the  JMM  site  geologist  on  the  deep  soil  borings.  The  SP  logs  and  the  resistivity  logs  both 
indicated  relatively  fine-grained  layers  and  coarser  grained  layers  that  coincided  with 
those  logged  during  borehole  advancement.  In  the  case  of  056-4,  the  electric  log 
showed  very  little  evidence  of  changing  SP  or  resistivity.  This  was  in  complete 
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correlation  with  the  JMM  geologist  log  which  documented  a  silty  sand  for  almost  the 
entire  250  foot  depth. 


The  results  of  the  electric  log  also  gave  an  indication  of  water  quality  at  SIAD.  All  water 
in  the  formations  down  to  250  feet  in  depth  were  determined  to  be  Qass  II  or  Gass  III 
water.  Gass  II  water  has  a  total  dissolved  solids  (TDS)  concentration  of  700  to  2,000 
mg/1  and  Gass  m  water  has  a  TDS  concentration  of  greater  than  2,000  mg/1.  Copies 
of  the  geophysical  logs  may  be  found  at  the  end  of  Appendix  H. 
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INTRODUCTION 

Today’s  tremendous  and  ever-increasing  demands  for  water  for  suburban 
homes,  for  industries,  for  modern  farming  and  for  expanding  cities  have 
rendered  yesterday’s  hit-and-miss  methods  of  water  seeking  hopelessly 
inadequate.  The  effective  investigation  of  underground  water  in  any  area 
requires  (1)  locating  the  water-bearing  formations;  (2)  determining  their 
water  quality  and  (3)  estimating  their  yield.  Although  surface  exploration 
methods  can  be  used  to  obtain  general  geological  information  on  the  area, 
only  drilling,  logging  and  testing  of  wells  will  accurately  solve  these 
problems. 

The  geophysical  logs  commonly  run  in  water  wells  are  similar  in  every 
respect  to  those  run  in  oil  and  gas  wells.  In  1927,  what  would  become  the 
widest  application  of  electrical  surveying  was  attempted:  the  electrical 
surveying  of  a  borehole  by  running  a  probe  attached  to  the  end  of  a  cable 
into  the  well  bore.  Now,  nearly  ail  wells  drilled  for  gas  and  oil  along  with  a 
goodly  number  drilled  •  for  water  are  systematicaly  logged.  It  is  not 
surprising  that,  pursuant  to  the  federal  Clean  Water  Act,  many  California 
counties  now  require  that  logs  be  run  under  conditions  where  waters  of 
different  qualities  may  be  encountered  during  drilling. 

The  purpose  of  this  paper  is  to  provide  an  explanation  of  some  of  the 
more  commonly  used  geophysical  logging  techniques,  how  they  work  and 
what  can  be  done  with  them  to  enhance  the  search  for  and  recovery  of  more 
water. 

Chart  I-l  lists  the  tools  that  are  generally  available  to  the  water  well 
industry  and  how  they  are  used  in  solving  a  variety  of  problems.  Some  of 
these  tools  can  be  used  in  both  open  and  cased  hole  surveys,  while  others  are 
restricted  to  use  in  open  holes  only  because  they  depend  on  electrical  signals 
that  are  short  circuited  by  steel  casing.  The  tools  listed  are  run  into  wells  on 
an  armored  cable  which  surrounds  from  one  to  seven  insulated  copper 
conductors.  The  tools  which  have  electronics  in  the  downhole  sonde  usually 
can  be  run  on  a  cable  that  has  one  conductor,  while  those  that  have  multiple 
contact  points  on  the  downhole  sonde  and  no  electronics  downhole  require 
one  conductor  for  each  measuring  contact  and  are  run  on  cables  with  four 
to  seven  conductors.  Figure  I-t  is  a  block  diagram  of  the  logging  equipment 
used  to  obtain  the  logs  described  in  this  paper.  The  equipment  is  usually 
truck  mounted  and  may  make  use  of  a  very  short,  small  diameter  cable  or, 
in  the  case  of  equipment  also  used  for  logging  oil  wells,  be  mounted  in  a 
large  truck  with  30,000  feet  of  heavy  cable. 
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WELENCO 


MUD  CAKE  DRILLING  MUD 


Figure  I- 1 

Schematic  of  Geophysical  Well  Logging  System 


In  order  to  obtain  the  greatest  amount  of  information  from  a  logging 
program,  some  pre-planning  is  definitely  in  order.  It  has  been  stated  that 
log  interpretation  is  more  of  an  art  than  a  science  because  different 
phenomena  can  cause  similar  log  responses.  For  that  reason  it  is  imperative 
that  the  proper  logs  be  run  in  any  given  situation,  that  the  logs  be  properly 
calibrated  and  presented,  that  necessary  associated  information  be  obtained 
and  tabulated  and  that  the  analysis  of  these  logs  be  made  by  an  analyst 
familiar  with  the  area.  For  optimum  information  from  an  electric  log, 
borehole  geometry  and  some  drilling  fluid  control  should  be  considered. 
Logging  tool  sizes  and  access  to  well  bores  must  be  taken  into  account  for 
some  of  the  logs  that  might  be  run  during  the  producing  life  of  a  well. 
Proper  planning  is  the  only  way  to  obtain  the  greatest  benefit  from  logs  for 
the  least  expense. 

The  cardinal  problem  at  the  well  is  what  to  do  with  the  hole  you  have  just 
drilled.  In  few  cases  can  the  operator  simply  run  a  log  and  solve  all  his 
problems.  To  be  of  any  great  value,  the  log  must  distinguish  between  non¬ 
productive  and  possible  productive  formations.  In  wildcat  areas,  aside  from 
indicating  clear  cut  dry  holes,  ail  that  should  be  expected  of  the  initial  log  by 
itself  is  that  it  form  a  basis  for  wisely  and  economically  selecting  the  various 
auxilliary  evaluation  or  testing  methods  that  may  be  necessary  for  deciding 
to  pass  up  a  dry  hole  or  setting  pipe  in  a  productive  well.  Proper  evaluation 
of  the  initial  electric  log  may  greatly  reduce  the  number  of  unknowns  and 
save  unnecessary  and  costly  mistakes.  The  spending  of  a  few  hours  on  the 
study  of  the  log  and  other  available  information  at  the  well  is  certainly  not 
out  of  proportion  to  the  total  investment.  Electric  logs  supply  many  known 
values  from  which  to  work. 

Different  wells  call  for  different  evaluation  methods.  Where  drill  cuttings 
and  electric  log  studies  may  be  all  that  are  needed  for  a  particular  well, 
additional  logs  and  studies  may  be  necessary  for  evaluation  of  other  wells. 
Today  it  is  almost  universally  conceded  that  drill  cutting  study  and  an 
electric  log  are  bare  essentials  for  rotary  holes.  If  the  use  of  these  two 
parameters  answer  all  of  your  questions  you  need  go  no  further.  When  there 
are  still  some  unanswered  questions,  the  question  then  arises,  “how  much 
information  can  I  afford?” 

Usually,  the  most  difficult  logs  to  interpret  are  those  on  which  only  a  few 
sands  are  logged.  Electric  log  interpretation  is  not  really  a  science,  but 
rather  an  art.  Nature  cannot  be  put  into  equations  in  a  straightforward 
manner  except  through  the  intermediate  process  of  data  collection  and 
statistical  studies;  and  Geology  is  a  natural  science. 

Not  ail  problems  encountered  in  log  analysis  are  attributable  to  nature. 
The  human  being  has  his  responsibilities  too. 

The  logging  engineer  bears  the  largest  responsibility.  His  measurements 
must  be  correct  and  he  must  be  able  to  recognize  that  they  are.  So  should 
the  hydrogeologist  who  is  going  to  interpret  the  results. 
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ELECTRIC  LOGGING 


Although  primitive  electric  logs  were  made  throughout  Europe  on  a  more 
or  less  experimental  basis  for  many  years,  electric  logging  was  not 
introduced  on  a  commerical  basis  until  1929  when  the  Schlumberger 
brothers  began  running  crude  resistivity  logs  on  oil  wells  near  Alsace, 
France.  These  logs  were  an  outgrowth  of  surface  resistivity  plots.  In  1931, 
during  the  course  of  running  one  of  these  resistivity  logs,  the  downhole 
current  supply  was  accidentally  disconnected  and,  instead  of  recording  zero 
signal  as  expected,  a  signal  was  still  present  on  the  recording  meter.  The 
equipment  was  simply  measuring  a  potential  which  was  being  generated  in 
the  borehole,  hence  the  discovery  of  the  Spontaneous  Potential  or  SP  which 
is  still  a  part  of  every  electric  log  run  today. 

The  present  day  conventional  electric  log  consists  of  the  SP  curve  along 
with  two  or  more  resistivity  curves  of  varying  depths  of  investigation  into 
the  wall  of  the  borehole,  often  implemented  by  several  distinct  types  of 
electrode  arrangements. 

The  electric  log  is  an  excellent  correlation  tool.  This  means  that  the 
electric  log  gives  a  good  indication  of  the  general  type  of  material  of  which 
each  bed  is  composed  (sand,  clay,  limestone,  etc.)  as  well  as  exactly  where 
they  are  located  in  depth  relative  to  some  point  at  the  surface.  This,  in  turn, 
allows  many  beds  to  be  recognized  by  some  commonly-used  name  and  to  be 
fitted  into  the  known  geologic  sequence  in  the  area.  Also  it  is  possible  to 
determine  the  amount  of  pore  space  contained  in  the  formation  and  the 
amount  and  kind  of  fluids  contained  in  this  pore  space.  How  well  the 
porosity  and  fluid  information  can  be  determined  depends  on  how 
accurately  the  interpreter  knows  a  number  of  factors  in  the  well,  such  as 
mud  resistivity,  temperature,  formation  water  resistivity,  depth  of  invasion 
into  the  formation  by  the  mud  filtrate,  etc.  The  value  of  these 
determinations  is  also  affected  by  how  well  the  interpreter  can  correct 
certain  inherent  errors  caused  by  geometric  factors  such  as  sonde  diameter, 
borehole  diameter  and  bed  thickness.  The  amount  of  information  that  can 
be  derived  from  logs  is  generally  a  function  of  the  background  information 
available,  the  number  of  different  types  of  logs  run  and  the  experience  of 
the  analyst.  Electric  log  interpretation  is  not  really  a  science,  but  rather  an 
art.  Nature  cannot  be  put  into  equations  in  a  straight-forward  manner 
except  through  the  intermediate  process  of  data  collection  and  statistical 
studies. 

The  format  for  log  presentation  was  established  many  years  ago  by  the 


American  Petroleum  Institute  (API)  in  order  that  all  of  the  service 
companies  record  similar  electrical  measurements  on  a  standard  width  chart 
so  that  direct  comparisons  could  be  made  of  logs.  In  addition,  log  headings 
were  standardized  with  pertinent  information  in  the  same  order  for  every 
service  company.  In  the  absence  of  a  better  system,  water  well  logs  are 
usually  presented  in  the  same  format.  For  electric  logs,  the  standard  log  is 
8  '/4  inches  wide  and  has  three  vertical  columns  each  2 '/;  inches  wide  divided 
into  10  divisions.  The  left  hand  column  is  separated  from  the  other  two  by  a 

inch  column  in  which  depths  are  recorded.  The  SP  is  recorded  in  the  left 
hand  track,  the  short  and  long  normal  resistivity  curves  are  recorded  in  the 
center  track  and  are  differentiated  by  recording  the  long  normal  as  a  dotted 
trace.  The  far  right  column  is  used  to  record  either  a  long  lateral  curve  or  a 
point  resistance  detail  curve. 

The  Spontaneous  Potential  Curve 

It  should  be  understood  that  potential  is  just  another  term  for  voltage. 
Thus,  a  common  flashlight  cell  generates  a  potential  of  1.5  volts.  Potentials 
of  much  smaller  magnitude  are  encountered  in  the  well  bore.  In  fact,  these 
potentials  are  so  small  that  the  volt  is  too  large  a  unit  for  conveniently 
measuring  them,  so  a  much  smaller  unit  called  a  millivolt  is  employed.  A 
millivolt  is  1/1000  of  a  volt  or  0.001  volt.  Figure  Il-I  shows  a  simplified  SP 
circuit. 


S.P. 

VOLTAGE 

POTENTIAL 


GROUND 


Figure  II- 1 

Simplified  S  P  Circuit 


The  SP  is  mainly  used  for  geologic  correlation,  for  finding  bed  thickness, 
for  separating  non-porous  from  porous  beds  in  shale-sandstone  and  shale- 
carbonate  sequences.  There  are  three  connected  media  needed  to  generate 
the  SP;  a  permeable  bed  having  water  in  the  pores,  a  clay  or  shale  bed,  and  a 
borehole  filled  with  mud  or  water.  Figure  11-2  shows  the  current  generated 
within  the  three  media.  II-2-A  shows  a  condition  where  formation  water  is 
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Figure  ll'2 

Positive  and  Negative  SP  Curves  Relative  to  Mud  and  Water  Resistivities 


less  resistive  (saltier)  than  the  drilling  mud.  In  1I-2-B  the  formation  water  is 
more  resistive  (fresher)  than  the  mud.  The  larger  the  resistivity  difference, 
the  larger  the  magnitude  of  the  potential. 

There  are  three  methods  by  which  pjotentials  are  spontaneously  generated 
in  mu  .  filled  holes.  First,  a  potential  can  be  generated  by  an  electrolyte 
being  torced  under  pressure  through  a  pervious  membrane,  and  is  called  a 
streaming  potential.  Second,  a  liquid  junction  potential  is  generated  when 
two  electrolytes  with  different  concentrations  and/or  ions  come  in  contact 
or  are  separated  by  a  pervious  membrane.  The  third,  shale  potential  is 
generated  by  a  diffusion  mechanism. 

Since  streaming  potentials  are  of  little  consequence  in  water  wells,  they 
will  not  be  discussed  here.  Liquid  junction  potentials  are  generated  when 
two  electrolytes  of  different  concentrations  containing  ions  of  different 
mobilities  come  in  contact  with  each  other  or  are  separated  by  a  pervious 
membrane.  In  the  bore  hole  region  these  conditions  exist.  If  the  formation 
fluid  is  saltier  than  the  fluid  in  the  hole  (mud  or  water),  a  normal 
occurrence,  there  will  be  an  excess  of  ions  in  the  formation  fluid.  Many  of 
these  ions,  both  positive  and  negative,  will  migrate  or  diffuse  into  the  bore 
hole.  Sodium  chloride  is  normally  the  dominant  chemical  compound  in 
solution.  Both  sodium  ions  and  chloride  ions  have  an  electrical  charge.  The 
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charges  are  of  equal  magnitude  but  of  opposite  sign.  Sodium  ions  are 
positive  and  chloride  ions  are  negative.  Chloride  ions,  having  greater 
mobility  than  sodium  ions,  move  faster.  Thus,  there  will  always  be  more 
chloride  ions  in  the  borehole  than  there  will  be  sodium  ions.  The  fluid  in  the 
hole  in  front  of  a  porous,  permeable  formation,  containing  saltier  fluid 
than  is  in  the  hole,  will  always  have  an  excess  of  negative  ions  and  therefore 
a  potential  which  is  also  negative  with  respect  to  its  surroundings. 

Shale  potentials  also  are  generated  by  a  diffusion  mechanism.  However, 
in  this  case,  the  shale  acts  as  a  selectively  permeable  membrane,  allowing  the 
slower  moving  sodium  ions  to  pass  through  into  the  borehole  while  holding 
back  the  negative  chloride  ions  by  electrostatic  repulsion.  Therefore,  the 
fluid  in  the  hole  in  front  of  a  shale  section,  containing  saltier  fluid  than  is  in 
the  hole,  will  always  have  an  excess  of  positive  ions  and  also  a  potential 
which  is  positive  relative  to  its  surroundings.  It  is  these  differences  of 
potential  opposite  shales  and  adjacent  permeable  formations  which  are 
recorded  as  the  SP  curve.  Like  the  liquid  junction  potential,  the  shale 
potential  becomes  greater  with  a  greater  contrast  in  resistivity  between  the 
water  in  the  borehole  and  the  water  in  the  formation.  The  total  potential 
recorded  is  the  sum  of  the  liquid  junction  and  shale  potentials.  The  liquid 
junction  potential  makes  up  about  17  percent  of  the  actual  observed  value 
while  the  shale  potential  contributes  the  other  83  percent. 

The  SP  curve  can  be  used  with  the  proper  charts  and  formulae  to 
calculate  the  formation  water  resistivity.  Other  information  needed  to  do 
the  calculations  includes  the  resistivity  and  temperature  of  the  mud, 
resistivity  and  temperature  of  the  mud  filtrate,  and  the  formation 
temperature. 

The  amplitude  of  the  SP  curve  is  mainly  affected  by  the  bed  thickness  in 
relation  to  the  borehole  diameter  and  by  the  bed  resistivity  in  relation  to  the 
borehole  mud  resistivity.  As  the  ratio  of  bed  thickness  to  borehole  diameter 
increases,  full  potential  development  is  achieved  and  called  Static  SP  (SSP). 
As  the  ratio  is  reduced,  a  correctioa  factor  is  needed.  Also,  when  the  ratio 
of  bed  resistivity  to  mud  resistivity  is  high,  a  correction  factor  is  needed.  A 
low  bed  to  mud  resistivity  will  allow  full  SP  deflection. 

The  ions  contained  in  the  solutions  (mud  and  formation  water)  and  their 
concentrations  also  affect  the  SP  curve.  The  presence  of  the  divalent  cations 
magnesium  and  calcium  (Mg  Ca  '*■■'■ )  cause  an  SP  that  looks  saltier 
than  it  really  is. 

The  calculation  of  electrical  conductivity  (EC)  and  total  dissolved  solids 
(TDS)  requires  several  measurements,  the  use  of  chans  and  curves,  and 
most  important  of  all,  adaptation  and  refinement  for  each  geographic  area. 

fVater  Quality  Calculation  from  the  SP 

Using  the  example  log  in  Figure  11-3  and  the  Salinity-Resistivity  chart  in 
Figure  11-4  along  with  some  appropriate  formulas,  we  can  show  one  of  the 
methods  used  in  the  determination  of  water  quality: 

1 .  Obtain  a  circulated  mud  sample  just  before  the  drill  pipe  is  pulled  from 
the  well.  Measure  the  resistivity  and  temperature  of  the  mud  sample. 
Rm  =  32.6  @  63*  F. 


2.  Using  Che  mud  press,  obtain  a  mud  filtrate  sample.  Measure  the 
resistivity  and  temperature  of  the  nitrate.  Rmf  32.6  @  63®  F. 

3.  Convert  Rmf  at  the  measured  temperature  to  is  value  at  77®  F.  using  the 
chart  in  Figure  IM.  Rmf  =  26.5  @  77®  F. 

4.  Determine  Rmfe  @  ‘7?*  F-  Rmfe  =  Rmf  for  NaCl  muds.  Rmfe  =  0-85 
Rmf  for  non-NaCl  muds.  This  case  is  non-NaCI.  Rmfe  =  22.5  @  77®  F. 

5.  Determine  the  zones  of  interest  from  the  electric  log.  In  this  case,  we 
will  study  the  sand  just  below  700  feet.  SP  =  -6  MV. 

6.  For  each  zone  of  interest,  determine  Rwe  from  the  appropriate 
formula: 

NaCl  mud  and  NaCl  formation  waters:  Rw  =  loSP/70  x  Rmf 

NcCl  mud  and  non  NaCl  formation  waters:  Rwe  =  loSP/70  x  Rmf 

Non  NaCl  mud  and  non  NaCl  formation  waters:  Rwe  =  loSP/70  x  Rmfe 
Rwe  =  lOSP/^OX  Rmfe 
=  10-6/70  x  22.5 
=  18.5 

7.  Determine  Rw  @  77®  F. 

Rw  =  Rwe  for  NcCl  formation  waters 

Rw  =  Rwe  X  1.75  for  NaHCOi  formation  waters 

Rw  =  32.4 

8.  Determine  TDS  @  77®  F.  with  the  following  formula: 

TDS  in  PPM  =  K/Rw  Where  K  =  12,000  for  Ca(HCO,)2  solutions 

K  =  10,000  for  NaHCOj  solutions 
K  =  6,700  for  MgSO«  solutions 
K  =  5,300  for  NaCl  solutions 
K  «  4,200  for  MgCU  solutions 

TDS  in  PPM  =  10,000/32.4 

Since  nature  is  never  simple,  we  need  to  constantly  upgrade  our  methods 
of  interpretation  by  the  inclusion  of  more  and  more  information  from 
nearby  wells.  You  can  see  from  the  above  formulae  that  a  knowledge  of 
ionic  assemblages  is  essential  to  accurate  interpretation.  A  laboratory 
analysis  should  be  obtained  of  water  from  each  completed  well.  The  cost  is 
very  reasonable  and  will  help  the  log  analyst  immeasurably  in  plotting 
geographical  distributions. 

The  Resistivity  Curves 

Resistance  is  the  opposition  offered  by  a  body  to  the  passage  of  an 
electrical  current  through  it.  The  unit  of  measurement  is  the  ohm,  and  a 
body  has  a  resistance  of  one  ohm  when  a  potential  of  one  volt  across  it 
causes  one  ampere  of  current  to  flow. 

Resistance  is  directly  proportional  to  length  (as  the  length  is  increased  or 
decreased,  the  resistance  is  changed  the  same  amount).  On  the  other  hand 
resistance  is  inversely  proportional  to  cross  sectional  area  (as  the  cross 
sectional  area  decreases,  the  resistance  increases).  Another  term  used  in 
logging  is  resistivity,  and  it  is  a  material’s  resistance  per  unit  volume.  The 
units  of  resistivity  are  ohm-meters  squared  per  meter. 

Unlike  resistance,  resistivity  is  not  merely  a  characteristic  of  some 
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RESISTIVITY  OF  SOLUTION  OHM-METERS 


Figure  IF3 

Example  •  SP  Curve  Used  For  Water  Quality  Calculation 


particular  piece  of  a  material,  but  is  one  of  its  basic  physical  properties,  and 
is  true  of  ail  pieces  of  that  material  at  a  given  temperature  and  pressure. 

All  rock  formations  conduct  electricity  to  a  greater  or  lesser  extent. 
Electrical  conductivity  is  a  measure  of  the  ability  of  rocks  to  conduct 
electricity.  Resistivity,  on  the  other  hand,  measures  the  ability  of  rocks  to 
oppose  the  flow  of  electricity.  In  fact,  resistivity  is  the  reciprocal  of 
conductivity. 

Unlike  metallic  conductivity  (by  electron  flow)  or  semi-conductor 
conductivity  (by  electrons  and  holes),  rock  conductivity  is  due  to  the 
presence  of  ions  of  salt  dissolved  in  the  water  filling  the  pore  spaces  of  the 
rocks.  Water  samples  containing  dissolved  salts  are  called  solutions  and  we 
are  mainly  concerned  with  the  electrolytic  conductivity  of  solutions.  The 
larger  the  ionic  content,  the  larger  the  conductivity  and,  conversely,  the 
smaller  the  resistivity.  It  is  to  be  noted  that  perfectly  pure  distilled  water  is 
not  a  conductor  at  all;  instead,  it  is  a  perfect  insulator.  Such  a  situation  does 
not  conform  to  reality  since  the  purest  waters  contain  at  least  traces  of 
dissolved  salts,  which  make  them  slightly  conductive. 
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CONDUCTIVITY  -  MMHO/m 


Table  1 1- 1 

Typical  Resistivities  For  Various  Electrolytes 


Electrolyte 


Resistivity  (ohm-Meters) 


Brine 

Brackish  water 
Sea  Water 
Drilling  mud 
Tap  water 
Distilled  water 


.04 

.2  to  .5 

.2 

.04  to  5.00 
7  to  15 

several  hundred  ohms 


The  conductivity  of  an  electrolyte  is,  among  other  things  which  can  be 
neglected  for  the  time  being,  a  function  of  two  factors: 


1 .  The  salt  concentration  in  the  solution,  that  is  the  amount  of  dissolved 
salt  in  parts  per  million  (ppm),  or  grains  per  gallon,  etc.;  the  higher  the 
concentration,  the  higher  the  conductivity. 

2.  The  nature  of  the  salt,  or  the  nature  of  the  ions;  some  ions  being  better 
conductors  than  others. 

Figure  1 1-5  indicates  the  conductivity  of  various  salt  solutions  versus 
concentrations. 


CONCENTRATION  -  PPM 


Figure  II-5 

Conductivity  Versus  Concentration  For  Salt  Solutions  at  18  C 


Temperature  also  affects  the  resistivity  of  electrolytes.  As  the 
temperature  increases,  the  resistivity  of  the  electrolyte  decreases.  The  chart 
of  Figure  1 1-4  indicates  the  magnitude  of  resistivity  variations  for  sodium 
chloride  solutions  under  variations  in  solution  temperature.  This  chart  also 
indicates  the  ion  concentrations  in  parts  per  million  (ppm). 

Some  rocks  will  conduct  electricity  through  the  interconnecting  pore 
channels  filled  with  formation  water,  which  is  an  electrolytic  solution  and, 
therefore,  is  a  conductive  medium.  In  most  cases  of  interest  (shaly  or  clayey 
sands  are  the  exceptions),  the  matrix  surrounding  the  pores  is  non- 
conductive.  The  conductivity  of  a  given  volume  of  formation  will  be  lower 
than  that  of  an  equal  volume  of  the  same  water  only.  By  the  same  token,  an 
identical  volume  of  pure  matrix  (no  water)  would  have  no  conductivity  (or 
infinite  resistivity). 

The  early  method  of  logging  made  use  of  a  single  monoelectrode  probe. 
Figure  11-6- A.  An  electric  current  was  fed  from  the  surface  to  the  electrode. 
This  current  then  spread  from  the  electrode  into  the  formation,  returning  to 
the  surface  and  back  to  the  current  generator  through  a  surface  electrode 
return  (a  mud  pit  electrode,  a  casing  clamp,  a  stake  planted  in  the  ground, 
etc.).  The  main  shortcoming  of  the  monoelectrode  was  the  lack  of  depth  of 
investigation.  Very  broadly,  half  of  the  measurement  originates  from  a 
spherical  shell  which  has  a  thickness  equal  to  the  radius  of  the  electrode.  It 
is  obvious  that  this  type  of  measurement  will  be  highly  influenced  by  the 
mud  in  the  borehole.  For  this' reason,  this  system  has  been  superseded  by  the 
multi-electrode  system. 
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Figure  11-6- A,  B 

Comparison  —  Monoeiectrode  Versus  Normal  Devices 


The  normal  device  is  a  two  electrode  system  as  shown  in  Figure  II-6-B. 
Electrode  A  is  a  current  emitting  electrode  and  electrode  M  is  a  voltage 
potential  measurement  electrode.  Surface  electrodes  B  and  N  are  current 
return  and  voltage  reference  electrodes  respectively. 


Calling:  VM . Electrode  M  potential  in  Volts 

P . Formation  Resistivity  in  Ohm-Meters 

I  . Electrode  A  Current  in  Amperes 

AM . Spacing  (Distance  AM)  in  .Meters 


Then, 

VM  =  _ I _ X  P 

4  X  3.14  X  AM 

We  see  that  if  I  is  constant,  VM  is  proportional  to  P  (AM  is  obviously 
constant)  and  that  the  measurement  consists  of  continuously  recording  the 
voltage  VM  which  varies  in  proportion  to  the  resistivity  P. 

The  depth  of  investigation  of  a  normal  device  is  equivalent  to  that  of  a 
large  monoelectrode  of  radius  AM.  It  is  easily  seen  that  by  the  use  of  two 
electrodes,  the  depth  of  investigation  has  been  largely  increased. 

In  actual  practice,  the  cable  armor  is  used  for  the  current  return  B.  The 
reason  for  this  is  to  eliminate  the  noise  pickup  on  the  conductor  carrying  the 
signal  potential  of  M  (VM),  this  noise  being  generated  by  the  alternating 
current  fed  to  A  by  mutual  induction  between  conductors. 

Figure  1 1-7  shows  the  depth  of  investigation  of  the  normal  device,  and  the 
variation  of  the  measured  voltage  in  terms  of  distance  from  the  probe,  the 
unit  of  distance  b^ing  the  spacing  itself.  Fifty  per  cent  of  the  measured 
voltage  originates  in  a  shell  of  formation  thickness  2AM,  75  per  cent  in  a 
shell  of  thickness  4AM.  As  we  go  further  away  from  the  probe,  the  voltage 
diminishes  considerably  while  the  contribution  of  the  formation  to  the 
signal  voltage  diminishes  more  and  more.  This  means  one  thing,  the  probe 
collects  most  of  its  signal  from  a  region  close  to  the  probe  and  practically  no 
signal  from  regions  remote. 

This  makes  electric  logging  possible.  If  the  signal  did  not  decrease  so 
rapidly  as  the  distance  increases,  the  measurement  would  be  influenced  by 
many  factors  such  as  casing,  unconformities,  etc.  A  confined  measurement 
is  really  what  is  needed. 

To  investigate  deep  into  formations  we  must  sacrifice  detail  for  depth 
penetration,  because  we  average  the  resistivities  in  the  vicinity  of  the  A  and 
M  electrodes.  It  is  the  distance  between  current  electrode  A  and  potential 
elearode  M  (the  AM  spacing)  that  determines  the  penetration  of  the  normal 
resistivity  measurement.  The  longer  this  distance,  the  deeper  the 
investigation  into  the  formation,  and  the  poorer  the  detail  afforded.  When 
we  refer  to  16-inch  and  64-inch  normal  resistivity  curves  it  is  this  type  of 
electrode  arrangement  that  is  meant,  and  the  16-inch  and  64-inch  figures 
refer  to  AM  spacings  of  16  inches  and  64  inches.  The  effective  point  of  the 
measurement  for  the  normal  device  is  midway  between  the  current  electrode 
A  and  the  potential  electrode  M. 
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Figure  II -7 

Depth  of  Investigation  of  Normal  Device 


There  are  two  general  types  of  resistivity  curves  employed  in  electric 
logging;  those  of  shallow  penetration  and  those  of  deep  penetration. 

Curves  of  shallow  penetration  are  those  that  measure,  predominantly, 
the  resistivity  of  the  zone  near  the  bore  hole.  This  zone  has,  in  varying 
degrees,  some  of  its  natural  fluid  displaced;  as  water  or  mud  filtrate  from 
the  bore  is  forced  into  it  by  the  pressure  of  drilling  or  by  the  weight  of  the 
fluid  column.  For  this  reason  it  is  known  as  the  invaded  zone.  Many  factors 
influence  the  invasion  process. 

Since  non>fractured  shale  has  no  permeability,  there  is  no  invasion  in 
most  shale  beds,  and  resistivities  are  the  same  in  uniform  shales  at  any 
distance  from  the  bore  hole.  Although  the  resistivities  of  hard  non-porous 
beds  are  vastly  different  from  those  of  shales,  these  beds  are  also 
uninvaded,  and  if  they  are  uniform,  their  resistivities  remeun  the  same  at 
any  distance  from  the  bore  hole. 

In  permeable  beds  drilled  with  rotary  tools  using  drilling  mud,  the 
porosity  affects  the  depth  the  invaded  zone  extends  from  the  bore  hole.  The 
shallowest  invasion  occurs  in  the  highest  porosities,  and  the  deepest 
invasion  in  the  lowest  porosities. 

Although  there  are  specialized  and  complex  penetration  curves  for 
measuring  the  resistivity  of  the  invaded  zone,  the  one  most  used  is  the 
16-inch  normal  resistivity  curve.  The  16-inch  curve  is  shown  on  the  electric 
log  graph  as  the  solid  curve  in  the  center  column.  It  is  calibrated  so  that  the 
right-hand  edge  of  the  depth-marking  column  represents  0  ohm  MVM  and 
resistivity  increases  with  increasing  deflection  to  the  right. 

Curves  of  deep  penetration  are  those  that  measure,  predominantly,  the 
resistivity  of  a  zone  further  away  from  the  bore  hole,  and  except  for  deep 
invasion,  a  zone  largely  beyond  the  invaded  zone  where  conditions  are  still 
as  they  were  before  the  well  was  drilled.  The  resistivity  of  the  uninvaded 
zone  is  shown  as  the  true  resistivity  of  the  bed.  The  true  resistivity  is  useful 


in  estimating  the  type  and  relative  quantities  of  fluids  contained  in  the  pore 
space. 

As  was  the  case  with  shallow  penetration  curves,  there  are  specialized  and 
complex  deep  penetration  curves  for  measuring  or  deriving  true  resistivity, 
but  the  one  most  used  is  the  64-inch  normal  resistivity ’curve.  The  64-inch 
curve  is  shown  on  the  electric  log  graph  as  the  dotted  curve  in  the  center 
column.  It  is  calibrated  in  exactly  the  same  manner  as  the  16-inch  normal 
resistivity  curve  and  uses  the  same  scale  markings. 

In  rock  with  no  continuous  path  of  pore  space  through  the  rock,  called 
non-connected  porosity,  the  resistivity  of  the  fluid  does  not  greatly  affect 
the  total  resistivity.  Instead,  the  rock  surrounding  the  fluid  is  the  major 
influence  on  the  resistivity  reading  that  we  get.  The  situation  is  equivalent  to 
a  current  going  through  a  series  of  resistors,  and  the  total  resistance  is  the 
sum  of  the  separate  resistances.  With  the  standard  electric  log  alone,  we 
cannot  distinguish  between  zero  porosity  and  non-connected  porosity. 

The  thickness  of  the  bed  we  attempt  to  measure,  also  has  a  pronounced 
affect  on  the  accuracy  of  the  results.  The  amount  of  inaccuracy  is 
dependent  upon  the  comparison  between  the  probe  spacing  and  the  bed 
thickness.  When  a  resistive  bed  is  thinner  than  the  spacing  of  the  normal 
device  and  is  surrounded  by  beds  of  low  resistivity,  it  will  be  recorded  on  the 


SP 
•10  + 
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Figure  U-8  A,  B  and  C. 

Examples  -  Bed  Thickness.  I,  Versus  Electrode  Spacing  For  Normal  Device, 
AM  =  64  Inches 
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log  as  low  resistivity.  If  this  thin,  resistive  bed  is  between  two  low-resistivity 
shale  beds,  this  erronious  value  will  be  even  less  than  the  resistivity  of  the 
shales.  This  phenomenon  is  known  simply  as  a  reversal.  This  can  be 
illustrated  by  showing  a  highly-resistive  bed  thicker  than  the  16-inch  short 
normal  spacing,  but  thinner  than  the  64-inch  long  normal  spacing.  Under 
this  condition  the  64-inch  resistivity  curve  will  reverse  and  falsely  indicate  a 
low  resistivity,  since  the  bed  is  thinner  than  its  spacing.  This  example  is 
pictured  in  Figure  II-  8 -A. 

When  the  thickness  of  a  bed  is  equal  to  the  spacing,  the  recording  is 
almost  flat  and  the  bed  is  said  to  be  of  critical  thickness.  See  Figure  II-  8  -B. 

If  a  bed  had  a  thickness  many  times  the  spacing,  the  value  recorded 
follows  the  pattern  of  the  regular  response.  Normal  resistivity  curves  always 
show  resistive  beds  thinner  than  they  actually  are  by  an  amount  equal  to  the 
spacing.  Half  of  this  error  is  at  the  top  boundary.  This  effect  is  pictured  in 
Figure  II-  8  -C. 

Lateral  Curve 

With  the  lateral  device  we  can  measure  the  resistivity  of  the  formation 
further  from  the  hole  than  by  the  normal  devices.  The  distance  depends  on 
the  spacing  of  the  electrodes.  The  lateral  tool  is  a  3-electrode  device  (see 
Figure  II- 9  )  comprised  of  two  voltage  measuring  electrodes  (M,  N)  and  a 
current  electrode  (A).  The  two  voltage  measuring  electrodes  are  close  to 
each  other  but  remotely  located  from  the  current  electrode. 

The  effective  measuring  point  of  the  lateral  device  is  midway  between  the 
potential  electrodes  M  and  N  and  is  labled  O.  The  nominal  spacing  of  the 
device  is  the  distance  from  this  midpoint  O,  to  current  electrode  A  and  is 
called  the  AO  spacing.  Electric  logs  which  include  a  lateral  curve  indicate 
the  AO  spacing  on  the  log  heading.  Common  AO  spacings  are  in  the 
neighborhood  of  15  feet. 

The  lateral  device  measures  the  resistivity  of  a  small  volume  of  material 
far  out  in  the  formation  without  involving  the  materia]  nearer  the  borehole, 
as  the  normal  devices  do.  The  dashed  circle  shows  the  equipore/itial  sphere 
the  tool  measures.  There  are  some  particular  responses  that  show  up  on  the 
lateral  logs.  The  following  is  an  explanation  of  the  responses. 

First,  in  a  thick  resistive  bed  (several  times  the  AO  spacing)  between  two 
beds  of  low  resistivity  a  response  as  in  Figure  II-  lO-A  occurs.  As  electrode  A 
leaves  the  bed,  a  part  of  the  resistive  bed  equal  to  the  AO  spacing  is  falsely 
indicated  as  having  a  low  resistivity.  From  the  bottom  of  this  interval  to  the 
bottom  of  the  bed,  the  resistivity  indication  increases  to  a  value  which  is 
greater  than  the  true  resistivity.  A  good  procedure  for  picking  the  true 
resistivity  (Ry)  from  the  lateral  curve  in  thick,  resistive  beds  is  to  choose  the 
indicated  value  as  shown  in  Figure  II-  10-A.  It  is  to  be  noted  that  the  lateral 
resistivity  curve  is  not  symmetrical,  whereas  the  normal  curves  have 
symmetry. 

As  we  make  the  resistive  bed  thinner,  the  peak  deflection  of  the  lateral 
curve  exceeds  the  true  resistivity  by  less  and  less,  until  when  the  bed 
thickness  is  1  '/i  times  the  AO  spacing,  the  true  resistivity  may  be  chosen  as 
the  indication  at  a  point  2/3  of  the  distance  out  on  the  slope,  below  a 
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Figure  II~9 

Schematic  Lateral  Device 


distance  AO  from  the  top  of  the  bed.  This  choice  is  illustrated  in  Figure  II- 
10 -B. 

When  the  bed  thickness  decreases  to  1  Vi  times  the  AO  spacing,  the  peak 
response  may  be  chosen  as  the  true  resistivity.  Figure  II-  lO-C  shows  this 
case.  When  the  bed  thickness  reaches  the  AO  spacing,  the  lateral  device  has 
its  minimum  response.  Although  the  true  resistivity  can  only  be  guessed  at 
this  critical  thickness,  the  indication  of  the  graph  is  likely  about  V*  to  '/j  of 
the  true  resistivity.  The  response  of  the  lateral  device  to  a  bed  of  critical 
thickness  (thickness  =  AO)  is  shown  in  Figure  II-IO-D. 

As  the  bed  becomes  thinner  than  the  AP  spacing,  unlike  the  normal,  the 
indicated  resistivity  from  the  lateral  device  increases,  although  the  apparent 
resistivity  never  again  reaches  the  true  resistivity.  With  bed  thicknesses  of  V* 
to  Vi  the  AO  spacing,  the  true  resistivity  is  estimated  by  multiplying  the 
peak  value  (RmAX)  resistivity  of  the  adjacent  shale  (Rs) 

and  dividing  this  product  (RmaX  ^  ^s)  the  minimum  value  (RmIN) 
below  the  thin  bed.  Figure  II-  lO-E  illustrates  this  procedure. 

Several  more  peculiarities  of  the  lateral  device  must  be  mentioned.  Below 
beds  which  are  thinner  than  the  AO  spacing,  the  lateral  device  falsely 
indicates  a  very  low  resistivity  for  a  distance  below  the  bed  equal  to  the 
difference  between  the  AO  spacing  and  the  bed  thickness  (AO  -  bed 
thickness).  Because  the  lateral  is  incapable  of  indicating  any  high 
resistivities  in  this  zone  even  if  they  exist,  this  zone  is  known  as  the  blind  or 
dead  zone. 

Another  interesting  phenomenon  manifests  itself  below  these  beds,  which 
are  thinner  than  the  AO  spacing.  At  the  botton  of  the  dead  zone,  when  the 
current  electrode  A  is  entering  the  top  of  the  thin,  resistive  bed  above,  the 
resistivity  indication  begins  to  increase,  and  it  continues  to  increase  until 
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For  Lateral  Device 


currem  electrode  A  leaves  the  bottom  of  the  thin  resistive  bed  above.  This 
increase  in  indicated  resistivity  does  not  necessarily  represent  a  formation 
resistivity  change  but  is  caused  by  the  current  electrode  A  passing  through 
the  thin  resistive  bed  above.  This  false  indication  of  increased  resistivity  is 
known  as  the  reflection  peak.  Figure  II-IO-F  points  out  these  peculiarities. 

We  have  shown  that  the  lateral  resistivity  curve,  even  in  homogeneous 
beds,  has  some  peculiar  responses.  In  sequences  of  beds  and  heterogeneous 
beds,  the  response  may  become  so  confusing  as  to  be  of  little  value. 

Although,  as  mentioned,  the  lateral  curve  is  often  confusing  and 
sometimes  worthless,  it  does  have  several  advantages.  In  extremely  thick 
beds,  it  yields  a  relatively  uninvaded  value  of  true  resistivity  and,  also  for 
this  reason,  it  is  useful  in  estimating  the  extent  of  invasion  existent  in  the 
long  normal  curve.  Since  the  lateral  does  not  reverse  in  thin  beds,  it  permits 
an  estimate  of  true  resistivity  of  those  beds. 

Induction  Electric  Log  (lEL) 

The  Induction  Electric  Log  measures  conductivity  from  alternating 
currents  that  are  induced  into  the  formation.  It  is  very  accurate  for  medium 
to  low  resistivity  values  (less  than  SO  ohm-meters)  and  where  the  ratio  of 
resistivity  of  the  mud  filtrate  to  the  resistivity  of  the  formation  water  is  2.5 
or  greater.  The  lEL  produces  its  best  results  in  medium  to  high  porosity 
formations  drilled  with  fresh  mud,  or  air  drilled  (dry)  holes. 

The  induction  device  measures  conductivity  rather  than  resistivity. 
Conductivity  and  resistivity  are  mathematically  related  as  follows; 

C  =  1000  or  R  =  1000 

R  C 

Where;  C  is  conductivity  in  millimhos/ meter  and  R  is  resistivity  in  ohvn- 
meters. 

Since  most  people  who  work  with  logs  are  more  familiar  with  resistivity 
measurements,  the  conductivity  measurement  of  the  induction  tool  is  put 
through  an  electronic  reciprocator  and  converted  to  a  resistivity  curve  on 
the  log.  This  along  with  the  short  normal  and  SP  curves  are  then  displayed. 
The  most  common  format  for  displaying  the  lEL  has  recently  changed  so 
that  the  resistivity  curves  are  recorded  on  a  logarithmic  scale. 

Figure  II- 11  is  a  simplified  depiction  of  an  induction  logging  device.  An 
oscillator  supplies  alternating  current  to  the  transmitter  coil  at  D.  This  in 
turn  creates  an  alternating  Held  which  creates  current  in  a  ground  loop 
surrounding  the  well  bore.  This  alternating  current  B  then  creates  a  field  C 
around  the  imaginary  ground  loop  which  induces  a  voltage  at  the  receiver 
coil  E.  The  amount  of  voltage  induced  in  the  receiver  coil  is  a  function  of 
the  conductivity  of  the  ground  loop.  If  the  formation  material  of  which  the 
ground  loop  is  made  has  low  conductivity,  there  will  be  less  voltage  induced 
in  the  receiver  coil.  The  receiver  response  can  then  be  calibrated  to  give 
conductivity  figures  for  the  formation  through  which  the  induction  device  is 
moved. 

Electrodes  A  and  M  are  used  to  record  a  16  inch  Normal  Curve  and  an 
S.P.  Curve  at  the  same  time  the  induction  curve  is  being  run. 

Actual  induction  logging  devices  have  more  coils  than  depicted  in  order 
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to  more  precisely  focus  the  voltages  that  reach  the  receiver  coils.  A  common 
configuration  is  one  that  has  a  total  of  six  coils  with  a  radius  of 
investigation  of  40  inches. 
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SchematiC'lnduction  Logging  Device 
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NUCLEAR  LOGGING 

Nuclear  logs  are  related  to  the  measurement  of  fundamental  particles  or 
radiations  from  the  nucleus  of  an  atom.  The  most  common  logs  are  natural 
gamma  ray,  neutron  and  gamma-gamma  or  density  logs.  Nuclear  logs  may 
be  run  in  a  variety  of  downhole  environments  in  either  open  holes  or  cased 
holes. 

Since  the  radiation  measured  in  nuclear  logs  is  random  in  nature,  minor 
fluctuations  are  present  on  all  logs,  and  the  logs  will  not  repeat  exactly. 
Repeat  logging  runs  are  a  positive  means  of  separating  random  changes 
from  deflections  related  to  lithology.  Figure  III-l  shows  a  combination 
gamma  ray-neutron  tool  that  may  be  used  to  record  either  log  separately  or 
both  logs  simultaneously.  Also  shown  is  a  density  tool  of  the  type 
commonly  used  in  water  and  mineral  exploration. 

Comma  Ray  Log 

Gamma  ray  logs  measure  the  naturally  occurring  gamma  emissions  from 
the  formation  surrounding  the  borehole.  These  emissions  are 
electromagnetic  radiations  that  are  released  by  a  nuclei  of  an  unstable 
element,  decaying  to  a  more  stable  state.  In  nature,  the  most  significant  of 
these  elements  occurring  in  abundance  is  potassium  40  (K40),  uranium  238 
(U238),  uranium  235  (U233)  and  thorium  232  (TH232).  The  most  plentiful 
of  these  elements  is  potassium  40. 

As  the  unstable  element  decays,  issuing  electromagnetic  radiation,  the 
gamma  ray  probe  detects  the  events  by  recording  the  number  of  particles  or 
photon  emissions.  This  detection  is  accomplished  by  use  of  a  sodium  iodide 
crystal  optically  coupled  to  a  photomultiplier.  As  the  incident  photon  enters 
the  crystal  a  release  of  energy  takes  place  in  the  form  of  illumination  that  is 
detected  by  the  photomultiplier.  A  corresponding  voltage  is  delivered  to  the 
surface  where  it  is  counted  and  averaged  over  a  specific  time  period.  Since 
radiation  is  of  a  statistical  nature  it  is  necessary  to  average  the  measurement 
of  radiation  over  a  selectable  time  period  in  order  to  derive  a  representative 
sample  of  the  amount  of  radiation  being  emitted. 

The  greater  the  counting  rate  the  more  events  the  gamma  detector  is 
measuring,  which  in  turn  corresponds  to  the  greater  amount  of  an  unstable 
element  present  in  the  formation.  As  mentioned,  potassium  40  is  by  far  the 
most  abundant  of  these  elements  found  in  rock  strata.  K40  is  found  in  ail 
potassium  bearing  minerals  such  as  potassium  feldspars,  biotite,  orthoclase 
and  several  clay  minerals  rendering  detection  of  these  minerals  via  the 
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gamma  ray  log.  Consequently,  as  the  content  of  these  minerals  increases 
within  the  rock  strata  the  response  of  the  gamma  ray  probe  increases. 
Inversely,  as  the  content  of  the  clay  minerals  decreases  the  response  of  the 
gamma  ray  probe  decreases.  Gamma  ray  logs  show  decreasing  strengths 
from  shales  and  clays,  to  siltstones,  to  sandy  siltstones,  to  clean  sandstones 
and  gravels. 

Dependent  on  how  clay  is  present  within  the  quartz  matrix,  as  dispersed 
particles,  structural  grains,  or  as  laminations,  both  porosity  and 
permeability  of  the  rock  will  be  affected.  To  arrive  at  accurate  porosity 
readings  one  must  know  the  fraction  of  clay  volume  to  total  rock  volume. 

Clay  fraction  =  Clay  volume/Total  rock  volume 
The  gamma  ray  log  is  often  used  to  determine  fraction  of  clay,  when  clay 
minerals  contribute  to  a  significant  response  on  the  log.  An  example 
mineral  is  illite.  The  formula  for  deriving  clay  fraction  is: 

Qay  fraction  =  (GR  -  GRcl)  /  (GRs  -  GRcl) 

Where:  GR  =  the  zone  of  interest 

GRcl  =  clay  bed 

GRs  =  clean  sand  bed 

A  word  of  caution  with  regards  to  calibrating  the  log  response,  when  the 
area  of  interest  is  near  a  clay  bed,  is  the  assumption  that  the  area  of  interest 
contains  the  same  clay  minerals.  While  potassium  and  thorium  are 
considered  good  clay  indicators,  uranium  may  be  present  in  the  rock  strata 
that  contains  no  clay,  causing  a  false  indication.  Montmorillonite  has  little 
or  no  gamma  ray  response. 

When  gamma  active  clays  are  present,  a  gamma  ray  log  can  be  useful  in 
revealing  stratigraphic  development.  Figure  III-l  displays  a  sloping  gamma 
response  that  is  corresponding  to  changes  in  grain  sizes.  The  fining  trend  is 
upwards.  This  log  response  can  be  revealing  and  easily  identified. 

When  logging  in  metamorphic  and  igneous  rocks  of  low  porosity,  the 
gamma  ray  response  is  dependent  on  the  minerals  within  the  rock.  The  one 
exception  being  along  open,  water  bearing  fractures  where  high  gamma 
activity  is  recorded.  This  response  is  derived  normally  from  either  uranium 
becoming  water  soluble  under  acidic  conditions,  or  the  alteration  of  the 
host  rock  by  water  movement  that  has  precipitated  radioactive  enriched 
minerals  along  the  fracture  wail. 

Because  the  gamma  ray  log  is  a  passive  measurement  of  naturally 
occurring  radioactive  elements,  and  being  lithologically  dependent,  it  is  an 
excellent  correlation  log.  Gamma  ray  logs  are  normally  run  with  all  porosity 
tools  and  with  an  electric  log  when  SP  response  lacks  definition. 

The  vertical  resolution  of  the  gamma  ray  probe  is  a  function  of  counting 
rate,  time  constant  and  logging  speed.  When  ail  three  are  at  optimum 
settings  the  vertical  resolution  is  approximately  one  foot.  Because  of  the 
statistical  nature  of  radiation  emission,  repeatability  of  the  log  is  not  exact 
with  respect  to  statistical  variation  of  the  counts.  For  this  reason,  the  log 
will  show  repeatability  in  the  shape  of  the  curve  but  the  individual  curve 
peaks  may  be  slightly  different. 

Since  the  energy  of  gamma  emission  is  inversely  proportional  to  distance, 
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the  greater  the  borehole  diameter  the  less  effective  the  gamma  ray  log 
response.  Gamma  ray  logs  can  be  run  in  gas  filled  holes  of  either  open  or 
cased  wells. 


CALIPER  LOGGING 

Although  they  are  not  regularly  run  on  water  wells,  caliper  logs  have 
many  useful  applications  in  both  open  and  cased  holes. 

Caliper  logs  measure  the  average  diameter  of  drilled  holes  by  the  use  of 
two  or  more  arms  which  are  mechanically  linked  to  a  precision 
potentiometer  that  biases  an  electronic  circuit  within  the  tool  body. 
Changes  in  hole  diameter  are  converted  to  pulses  that  are  transmitted  to  the 
surface  for  recording.  Logs  are  usually  presented  as  a  single  trace  that 
displays  the  average  hole  diameter  in  inches. 

When  run  with  an  electric  or  nuclear  log,  the  caliper  is  very  useful  as  an 
interpretive  aid  in  substantiating  the  differences  in  log  readouts  that  result 
from  hole  diameter  effects  rather  than  from  lithologic  changes.  Most  logs 
that  respond  to  lithology  are  also  affected  by  changes  in  hole  diameter.  On 
ail  charts  used  for  log  interpretation,  hole  size  must  be  known  in  order  to 
arrive  at  proper  quantitative  values. 

A  caliper  log  can  be  used  to  determine  quite  accurately  the  proper  amount 
of  gravel  needed  to  fill  the  annular  space  between  the  casing  and  the 
borehole  wall.  Figure  IV<1  is  the  log  of  a  well  in  which  a  great  deal  of 
formation  washout  was  experienced  during  the  reverse  drilling  of  a  28  inch 
hole,  until  at  a  depth  of  600  feet  it  was  deemed  necessary  to  add  mud  in 
order  to  stabilize  the  hole.  With  the  exception  of  a  30  foot  zone  below  900 
feet,  the  hole  remained  fairly  true  to  gauge  for  the  balance  of  the  drilling, 
even  showing  some  undersize  hole  where  mud  cake  built  up  across  some 
permeable  zones.  Calculations  of  the  gravel  required  to  fill  the  annular 
space  showed  that  an  excess  of  20^o  more  gravel  would  be  required  to  fill 
the  annulus  than  would  be  expected  without  benefit  of  the  log.  A  caliper  log 
is  also  essential  for  selecting  seats  for  straddle  or  isolation  packers.  Packers 
have  an  effective  range  of  hole  diameters  beyond  which  they  will  not  set  or 
will  fail  when  inflated. 

Calipers  in  cased  holes  are  used  to  determine  casing  diameters  where 
remedial  work  must  be  performed  on  the  well.  For  various  reasons,  records 
of  casing  diameters  and  other  information  about  existing  water  wells  may 
be  difficult  to  find.  When  video  inspection  of  a  well  indicates  that  remedial 
work  is  necessary,  and  the  work  to  be  performed,  such  as  casing  repair, 
depends  on  a  knowledge  of  the  exact  well  diameters,  then  the  caliper 
becomes  a  valuable  device. 

Figure  IV-2  is  the  caliper  log  of  a  well  that  was  thought  to  contain  two 
different  sizes  of  casing.  The  caliper  clearly  indicates  that  a  third  diameter 
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was  either  placed  when  the  well  was  drilled,  or  put  in  at  a  later  date  during  a 
repair  job.  The  caliper  log  confirms  a  visual  inspection  made  previously  of 
badly  damaged  casing  just  below  200  feet  and  a  breached  hole  at  215  feet  in 
14  inch  casing  that  is  the  result  of  a  compression  failure. 
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□  1.SGAL;FT(6iN.) 

□  _ GAUFT( _ IN.) 

1 

VO' 

A4.4»  .1;  '3  0 

' 

W^  LOCKED?  WELL  DIA.  Di  INCH  LEVEL  EQUIP  USED  ! 

0  YES  1^  INCH  S  ELECT.CONO.PBOBE 

□  NO  □  6  INCH  □  FLOAT  activated 

rn  □  PBESS.  transducer 

° - □  _ 


WEU  INTEGRITY:  y 

PHOT.  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
OTHER _ 


EQUIPMENT  DOCUMENTATION 


PURG1NG«AMPUNG  EQUIP.  USED: 


/  IF  USED  FOR: 

PURGNQ  SAMPLINQ 

□  PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BAILER 

PVOSIUCON  TUBING 
TERON/SIUCON  TUBING 
AIRUFT 
HAND  PUMP 
IN-UtC  FILTER 
PRESSA/AC  RLTER 


□ 

□ 

□ 

□ 

□ 


□ 

□ 

□ 

□ 

□ 

□ 

□ 


EQUIPMENT  1.0. 

fTZrSt 


DECONTAMINATION 

XO:  f 

yc  !\  r 


^e.  I  ''j  f 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


PURGE  DATA 

•  y«  GAL 

a  ^/i7  GAL 

• 

•  GAL 

a  GAL 

TEMPERATURE.  DEG  C 
pH,  una 

SPECPC  CCNDUCnVirY 
(umnoaem.  #  38  Mg.ct 

- 7? - 

noo 

/fzo 

FIELD  DATA  COLLECTED  mN-U  NE 

\Z  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
□^COLORED 
a  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

:/  IF  REQUIRED  AT  THIS  LOCAHON) 

/FFKLO  PRESERVATICN 
FCTERED  XgTHOO 


ANALYTICAL  PARAkCTER 


VOLUME 

REQUIRED 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D.S 


a 

□ 

□ 

□ 

a 

□ 

□ 

□ 


□ 

□ 

□ 

□ 

s 

□ 

□ 


l 
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PROJECT 


SAMPLE  LOCATION  I.D.  X  ^  ^  ^ 


JOBNO.  P^2-‘^^'3  I  DATE 


LOCATION  ACTIVITY  start;  ^  -/<  EW:  cf 


WATER  LEVEL  I  WELL  DATA 


- T - -  ef  MEASURED  □  TOP  OP  WEU  CASINO  STICK-UP  U  -  ,  _ 

WELL  DEPTH  2-  -  t*  ~  O  HISTORICAL  0  TOP  OF  CASING  (FROM  GROUND)  ilA__ 

□ _ 

-  WELL  MATERIAL  \««LL  LOCKED?  WEaDIAn2INCH 

WATER  DEPTH  PX  g  pyg  Q _  ^  yg3  gj  ^ 

□  SS  □  NO  □  6  INCH 


W^  LOCKED?  WELL  DIA  □  2  INCH  W^R  LEVEL  EQUIP  USED 
0  YES  0'4INCH  0  ELECT  CONO  PROBE 


0  YES 
□  NO 


HEIGHT  OF 
WATER  COLUMN 


,,  ^7'-'— I  a-1«GAUFT(2IN.)  V.YS  0^*^ 

S-£C  ^  X  0  .65GAUFT(4IN.)  -  >—2 — 2-2 - 

-  □  1.5GAUFT(«IN.)  JrA^J.'ITV 

□  _ QAL/FT( _ IN.)  «HUt  V««.  <3o 


0'4INCH  0  ELECT  CONO  PROBE 

□  6  INCH  □  FLOAT  ACTIVATED 

□  PRESS.  TRANSDUCER 

° -  □  _ 


0  ■  Q  V  I  WEU  INTEGRITY:  YES  Wj 

^Aox  casjng  secure  I 

lUl'u *?  TOT**-  O**-  PURGED  I  CONCRETE  COLLAR  INTACT  g  ~  1 


EQUIPMENT  DOCUMENTATION 


/PUSEOFOR; 

I  PURGING^AMPUNO  EQUIP.  USED:  PURQNQ  SAMPLMQ 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 
□/  SUBMERSIBLE  PUMP 
or  BAILER 

□  PVOSIUCON  TUBING 

n  TEPLON«IUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UfC  FILTER 

□  PRESSA'AC  RLTER 

□  _ 


decontamination 

METHOD: 

^iec^  c 

/J  . 

I"  SS  .c.  .r 


PURGE  DATA 


TEMPERATURE.  OEGC 
pH.gna 

SPECPC  CONOUCnviTY 
(umnoMm.  •  2S  0«g.q 


SAMPLE  COLLECTION  REQUIREMENTS 

y  P  REQUIRED  AT  THIS  LOCATION) 

.......  ^ preservation  VOLUI* 

ANALYTICAL  PARA»gTER  FILTERED  METHOD _ REQUlREI 

□ 


✓  P 

SAMPLE 


REQUIRED  COUECTEP 

□ 


SAMPLE  BOTTLE  I  D  S 


J 

V 


lOnOODDDD 


JMW  Jamas  M.  Montgomery 
Consuiting  Engineers.  Inc. 
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PROJECT 


SI  ad 

JOB  NO. 

tSlBM 

V /'</?< 


SAMPLE  LOCATION  I.D.  CC5 


LOCATION  ACTIVITY 


START:  /-Lfo  END;  /  £q  %, 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


/OS.^0  FT 


^ MEASURED 


□.TOP  OF  WELL 


CASING  STICK-UP 
(FROM  GROUND) 


/.  I  f^\ 


water  depth 


tc 


ft 


□  HISTORICAL  B  TOP  OF  CASING 

□ _ 

^LL  MATERIAL;  WELL  LOCKED?  WELL  DIA.  □  Z INCH  water  LEVEL  EQUIP  USED  i 

a  PVC  G _  O'  YES  INCH  0^  ELECT  CONO.PRCBE 

□  SS  □  NO  06  INCH  P  FLOAT  ACTIVATEO 

o  □  PRESS,  transducer 

LJ - I 


HEIGHT  OF 
WATER  COLUMN 


/'7.55  PT 


□  .16  GAL/FT  (2  IN.)  _  ,2.. "7/  QAUVOL 

X  a  .65GAlyFT{4IN.)  -|l - 

□  1.SGALyFT{6IN.) 


n  - aAUFT( _ IN.)  ut.il<,j/TJOO  <f«i. 

■  I  J 


WELL  INTEGRITY: 

■-  I  PROT  CASING  SECURE  >3.  — 

TOTAL  GAL  PURGED  |  CONCRETE  COLLAR  INTACT  a  w 
_ [OTHER _ □  Z 


Y||  1^ 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNG  EQUIP  USED: 


I 


y  V  USED  FOR; 

PURGING  SAMPLING 

□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 

(7  bailer 

□  PVC/SIUCON  TUBING 

□  TEFLON«tUCON  TUBING 

□  AIRUPT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESWAC  FILTER 

□  _ 


EQUIPMENT  1.0. 


□ 

□ 

□ 

□ 

□ 


□ 


Il-g 


DECONTAMINATION 
METHOD: 


Q  /t  ^ 

^  %  t/i  r-i  ^ 


psic, 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


PURGE  DATA 

•  GAL 

•  GAL 

•  GAL 

0  GAL 

0  GAL 

TEMPERATURE.  DEG  C 
pH.  uns 

SPECPIC  CCNOUCnviTY 
(unwwon.  •  2S  «g-C) 

Fiao  DATA  COLLECTED  □  IN-UNE 

S'IN  CONTAINER 

SAMPLE  OBSERVATIONS 
□  TURBIO 

a  COLORED 
CLOUDY 
CLEAR 
ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

/  IF  REQUIRED  AT  THIS  LOCATION) 

/PFCLO  PRESERVATION  VOLUME 
FS.TEREO  HCTHOO  REQUIRED 


ANALYTICAL  PARAMETER 


/P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D.S 


NOTES. 


□ 

□ 

□ 

□ 

S 

□ 

□ 


SIGNATURE  OF  SAMPLER 


nZ 


Janw  M.  Montgorrwy 
Consulting  Engineers.  Inc. 
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PROJECT 


SAMPLE  LOCATION  1.0. 


WEU  DEPTH 


WATER  DEPTH 


JOB  NO.  QO-IOl  DATE 

LOCATION  ACTIVITY  I  START;  ENO:  ((,93 


WATER  LEVEL  /  WELL  DATA 

measured  QAOP  op  well  casing  STICK'Uf 
□  historical  12  top  op  casing  (PROM  GROUND) 
□ _ 

- 1  MATERIAL:  LOCKED?  WELLOIA 

PT  8j  pvc  □ _  a  YES 

- '  □  SS  □  NO 


LOCKED?  WELL  DIA.  QZ  INCH  W^R  LEVEL  EOUIP.  USED;j 
a  YES  ^  INCH  a  ELECT.CON0.PRO8E  { 

n  MO  nsiNCH  G  FLOAT  ACTIVATED 

U  6  INCH  g  PRESS.  TRANSDUCER  I 

° - e _ i 


HEIGHT  OP 
WATER  COLUMN 


..  □/.1SaAUPT(2lN.) 

^  X  a  .68GAUPT(4IN.)  - 

-  □  1.SQAUFT(6IN.) 

□ _ QAUPT( _ IN.) 


I  GAUVCcj  WEU  INTEGRITY:  Y 

- n - T-~-- -  PROT.  casing  SECURE 

^  tl  (  w  ^  PURGED  CONCRETE  CCU-AR  INTACT 

n6  _  OTHER _ 


EQUIPMENT  DOCUMENTATION 


^PUSEOPOR: 

PURaiNGOAMPUNQ  EQUIP.  USED:  PURQMQ  SAMPLMQ 

§□  PERISTALTIC  PUMP 
□  SUBMERSIBLE  PUMP 
□  Q  BAILER 

□  □  PVOSIUCON  TUBING 

□  □  TEPLON/SiUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 
□  PRESSA/AC  FILTER 
□  □  _  . 


FIELD  ANALYSIS  DATA 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 

^  p\JC 


AMBiBfT  AIR  VOA 


RJMIBOATA 


TEMKRATURLOeaC 

pKiM* 

sPEevcooNOucrwrrv 
(unvioMm.  #  as  MM 


PPM  WEU  MOUTH  ppM  FIELD  DATA  COLLECTED  QylN-UNE 

■'  _  ^  I  BJ  IN  CONTAINER 

•  /Q  QAL  •  3°  QA»-  •  sal  •  GAL  SAMPLE  OBSERVATIONS 

— -pT — - TT - □;ruHBio 

liQ<) _ noo  /OSP _ P 


PLE  COLLECTION  REQUIREMENTS 

(/FREQUIRBO  AT  THIS  LOCATION)  /r 

✓FP«U>  PRESERVATION  VOLUME  SAMPLE 
AWALYTCAL  PARAMETER  PA.TERE0  METHOD  REQUIRED  COLLECTED 


SAMPLE  BOTUE  I.D.S 


>ii  i 


oinng 


James  M.  Montgomery 
Consulting  Engineers,  Inc. 


STAflT:(/H0  &Or- 131- 


WELL  DEPTH  /  >0  QQ  ^ 
WATER  DEPTH  ^^  32,  ^ 


WATER  LEVEL  /  WEU  DATA 

- 1  a^MEASURED  OiOPOPWELL  CASING  STICK-UP fT 

^  I  □  HISTORICAL  W  TOP  OF  CASINO  (FROM  GROUND)  LL 
□ _ 


WKL  MATERIAL: 

m  pvc  □ _ 

□  ss 


^LL  LOCKED?  WELL  DIA.  Of  INCH  Wa™  ISVEL  EQUIP.  USED: 
SZT  YES  (H  4  INCH  a  ELECT  CONO.PflOeE 


S3  YES 
□  NO 


HEIGHT  OF 
WATER  COLUMN 


- 1  □/.16GAUFT(2IN.) 

FT  X  13  .65  GAUFT  (4  IN.)  - 

- '  □  1.5GALyFT(6IN.) 

□  _ GAUFT  ( _ IN.) 


5  OAUVOL 


(3  4  INCH  a  ELECT  CONO.PflOeE 

nsiNCH  □  float  ACTIVATED 

US  INCH  ^  PBESS. TRANSDUCER 

□ - □  - 


wEUiNTEGRmr; 


uv ' 

lyj-  i* 


.TOTAL  GAL  PURGED 


/  tf  USED  FOR: 

PURGING/SAMPUNG  EQUIP.  USED:  PURGING  SAMPLING 

0/  □  peristaltic  pump 


EQUIPMENT  DOCUMENTATION 

;D  FOR: 

SAMPLING  equipment  1.0. 


DECONTAMINATION 
MET^O:  A  . 

P'^0 


AMBIENT  AIR  VOA 


PURGE  DATA 


temperature.  DEG  C 
pH.unNl 

SPECPe  CONOUCTMTY 
(umnoMon.  •  2S  «EX| 


SUBMERSIBLE  PUMP  \ 
Q  BAILER 

□  PVOSIUCON  TUBING 

□  TEFLONISIUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UN6  FILTER 

□  PRESSniAC  FILTER 

□  _ ^ _  . 


FIELD  ANALYSIS  DATA 

ppmI  weumouth  ^ 


PPM  WEUMOUTH  ppM  RELO  DATA  COLLECTED  Q/lN-UNE 

- -  ' _  '  ■-  *  Q  IN  CONTAINER 

•  _zflL-Q**-|*_2£_QAL  SAMPLE  OBSERVATIONS 

□  TURBIO 


CLOUDY 


DO 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  P  REQUIREO  AT  THIS  LOCATION) 

/P 

,  „  ,  /PFCLO  PRESERVATION  VOLUH* 

SAMPLE 

ANALYTICAL  PARA»«TER  PETERED  *«THOO  REQUIRED 

COLLECTED 

SAMPLE  BOTTLE  I.D.S 

James  M.  Montgomefy 
Consulting  Engineers,  Inc. 


PROJECT  5'Au _ 

SAMPLE  LOCATION  I.D.  I 


date! 

LOCATION  ACTIVITY 


WATER  LEVEL  /  WELL  DATA 


5  end:  //Jo 


<3r 


WELL  DEPTH  /0  7-10^  □  HtSTOWCAL  GTW  OF  CASING  (FHQMGHOUND\  II*  I 

-  □ - r-  ' 

- - - - - 1  WBtL  MATEBIAL;  WELL  LOCKED?  WELL  DIA.  Q/INCH  W^H  LEVEL  EQUIP  USED:! 

WATEP  DEPTH  Uj  ^  FT  O' PVC  □ _  BYES  OEU  INCH  (0  EUCT.CONO.PPOaE  I 

- 1  OSS  □  NO  ns  INCH  □  aOAT  activated  ! 

^  □  PSESS.  TRANSDUCER 

-  r-_ -  ° - □  - 

HRIAHTQP  I  .  /  ^  D.18 QAUFT (2 IN.)  _  ^  ^0  QAUVOL 

Ia^MLUIW^  ^  X  0'!68GAUFT(4IN.)  -  I - LlZ - ZlZLI  WEU INTEGBITY: 

WATEB  COLUMN  -  SECURE  ^  C 

n  ftAl/BTl  /  .  /•/^iTOTALOALPUROED  concrete  collar  WTACT  g  z 

□  - GALIFT{ - IN.)  ♦  /63  nrumo _ □  □ 


HPtAHTQP  \  i  }  ^  D.18 QAUFT (2 IN.)  _  ^  ^0 

w?S?SmuN  l‘’f-  ^  Xia^68GAUFT(4IN.)  -  1— llt- 

wateh  column -  ^  ^  jz7ry-vr 

□  _ GALIFT{ _ IN.) 


EQUIPMENT  DOCUMENTATION  I 


/FUSED  FOR: 

PUBGINGSAMPUNG  EQUIP.  USED:  PURQSia  SAMPUNQ 

O'  □  peristaltic  pump 

O  Q  SUBMEBSISLEPUMP 

□  Q  BAiLEB 

□  □  PVCISIUCON  TUBINQ 

□  □  TEFLON«ILICON  TUBINQ 

□  □  AIB  UFT 

□  □  HANOPUMP 

□  IN-UNE  FILTER 

□  PBESSAIAC  filter 

□  □  _ 


EQUIPMENT  I.D. 


METHOD:  , 

C/|C>vey 

Q'i.,  /3o^\ 

'^1  t 

^  /  9  v^c  'v  r 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 

PUROEOATA 

TEMPERATURE.  OEGC 
pH.u(Wi 

SPECPC  CONOUCTMTV 
(umnoEMm.  #  2S  dagx) 


PPM  WEUMOUTH 


PPM  RELO  DATA  COLLECTED 


/0_qAL  •  jQ  QAL  #^i£__QAL  O. 


IN-UNE 

IN  CONTAINER 


-QXI-  • _ ^QXL  SAMPLEpaSERVATIONS 

- q/turbio 

- apJCOLOBED 

- H  CLOUDY 

□  CLEAR 

- □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/FREOUIREOATTHISLOCAnCN)  /F 

-i--.  JTJ-X.  iL-iL-i-L.A.1  /FFBU)  preservation  VOLUME  SAMPLE 

ANALYTICAL  PARA>gTER  PLTEREO  METHOO  REQUIRED  COLLECTED  SAMPLE  BOTTLE  I.O.S 


jmi  James  M.  Montgomery 


Consulting  Engineers.  Inc. 
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JOB  NO.  DATE i  ^ ^ 


SAMPLE  LOCATION  I.D.  ^  J^ij 


LOCATION  ACTIVITY 


START:  /»  ENOr  5  ^  J 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  I  70  FT 


Q  MEASUflEO 
□  HISTORICAL 


WATER  DEPTH 


FT 


WELL  MATERIAL: 

□  PVC  □  , 

□  ss 


□  top  ofweu 

El  TOP  OF  CASING 

□  , 


CASING  STICK-UP 
(FROM  GROUND) 


FTI 


WELL  LOCKED?  WELL  DIA. -0  2  INCH 
S  TES  04  INCH 

□  NO  06  INCH 

□ _ 


height  OF  I 
WATER  COLUMN  L 


11.05  rr 


a.  .16GAUFT(2IN.)  J 
X  □  .6S  GAUFT  (4  IN.)  • 

□  1.SGALyFT(6IN.) 

□  _ GAUFT  ( _ IN.) 


L 

U 


1 


WATER  level  equip  used  I 
SI  ELECT  CONO  PROSE  i 

□  FLOAT  ACnVATEO 

□  PRESS,  transducer  I 

-□ _ 


GAUVOL 


OAI-  PURGED 

C^ll  ,.s.>  •  Uri 


WELL  INTEGRITY-  yes  noi 

PROT.  CASmG  SECURE  Z1  —  : 

CONCRETE  COLLAR  INTACT  □  _  1 

OTHER _ Z  Z: 


EQUIPMENT  DOCUMENTATION 


/  P  USED  FOR; 

PURQNG/SAMPUNG  EQUIP.  USED:  PURGMO  SAMPUNQ 


□  □  PERISTALTIC  PUMP 

□  □  SUBMERSIBLE  PUMP 

S  B  BAILER 

□  □  PVOStUCQN  TUBING 

□  □  TEFLON«IUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  FILTER 

□  □  _ 


EQUIPMENT  1.0. 


DECONTAMINATION 

METHOD: 

//tc. - - 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


RELO  DATA  COLLECTED 


PURGE  DATA 

•  GAL 

9  gal 

•  GAL 

•  GAL 

•  GAL 

TEMPERATURE.  DEG  C 

OH.UtVB 

SPECPC  CCNOUCnviTY 
(unvMBcm.  •  a  dagx) 

□  IN-UNE 
3  IN  CONTAINER 


SAMPLE  OBSERVATIONS 
□  TURBID 

B  COLORED 
CLOUDY 
CLEAR 
ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

'/  IF  REQUIRED  AT  THIS  LOCATION) 

vrv...  /PFeiD  PRESERVATION  VOLU»* 

ANALYTICAL  PARAMETER  FILTERED  LCTHOO  REQUIRED 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D.S 


James  M.  Montgomery 
Consulting  Engineers,  inc. 
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^573. -3^^  I  DATE 


SAMPLE  LOCATION  I.D.  1  7~ VT/  M 


STAflT:/4/y<  ENO:  7^55 


WATER  LEVEL  /  WELL  DATA 

- 3rr: - lef  MEASURED  0/TOPOFWELL  CASINO  STICK-UP 

WELL  DEPTH  ^1  □  HISTORICAL  GJ  TOP  OF  CASINO  (FROMOROUNO)  c/  6 

-  WELL  MATERIAL  WELL  LOCKED?  WELL  DU.  (0^  INO 

WATER  DEPTH  0^  ^  ^PVC  □ _  ETyES  DAINO 

- ® -  □  SS  O  NO  DSINa 


HEIGHT  OF 
WATER  COLUMN 


- r -  I3^16QAUFT(2IN.) 

3Q.5Y  ^  X  □  .65  OAL/FT  (4  IN.)  - 

-  □  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT( _ IN.) 


LOCKED?  WELL  DU.  (02  INCH  WAOm  LEVEL  EOUIP.  USED: 

;S  04  INCH  Q  EL£CT.CONO.PnoaE 

>  DSINCH  Q 

□  y  PRESS,  transducer 


I  lot. ' 


aALA«L 


Total  QAL  PURGED 


WELL  INTEGRITY: 


EQUIPMENT  DOCUMENTATION 


^  IF  USED  FOR: 

PURGING/SAMPUNG  EOUIP  USED.  PURGING  SAMPLING 

□  □  PERISTALTIC  PUMP 

□  /  Uy  SUBMERSIBLE  PUMP 

or  CZ  BAILER 

□  □  PVC/SIUCON  TUBING 

□  □  TEaON/SiUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  FILTER 


EQUIPMENT  I.D. 


OECONTAMBUTION 
MBTHOO:  /» 

/py“ 

VCKpt 


AMBIENT  AIR  VOA 


PURGE  data 


TEMPERATURE.  DEG  C 
pH.  uns 

SPEOFC  CONOUCTIVrTY 
lumraMm.  •  SS  dpg.e) 


FIELD  ANALYSIS  DATA 

PPM  WEU  MOUTH  ppM  FIELD  DATA  COLLECTED  Q^N-UNE 

”*  _  '  _ _  0  IN  CONTAINER 

.GAL  •  jjQ  OaT  •  ^0  ^  a  5*5  GAL  a  _GAL  SAMPLE  OBSERVATIONS 
>-5  "3 - 7?^ - -  O/TURBio 


COLORED 

CLOUDY 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  IF  REOUIREO  AT  THIS  LOCATION) 

. . . . preservation 

PETERED  LCTHOO 


ANALYTICAL  PARAACTER 


✓  P 

VOLUME  SAMPLE 
REQUIRED  COLLECTED 


sample  BOTTLE  lO.S 


SAMPLE  LOCATION  I.D. 


JOBNO.  3513  O>|0  DATE 


LOCATION  ACTIVITY  staht:  eno: 


WATER  LEVEL  /  WELL  DATA 


_  — ^  _l  23^  MEASURgO  CyrOPOFWELL  CASING  SUCK-UP  I 

WELL  DEPTH  |0S-°l0  ^  □  HISTORICAL  STOP  OF  CASING  (FROM  GROUNPI  I  -J  ^ 


WATER  DEPTH  PT 


HBQHTOP 
WATER  COLUMN 


W^  MATERIAL: 

S^vc  □ _ 

□  SS 

Q/.16QAUFT(2IN.) 
SI  6S  GAUFT  (4  IN.) 


wax  LOCKED?  WELL  DIA.  02  INCH  W^R  LEVEL  EQUIP  USED:) 
ST  YES  34  inch  3^  ELECT.CONO.PROeE  1 

□  NO  C  6  INCH  Q  float  activated  ; 

n  □  PRESS,  transducer  ' 

u -  I 


|,'15^  X  a  8S GAUFT (4 IN.)  - 
-  □  1 .5  GAUFT  (6  IN.) 


)  0^1  QAUVOL 


□  _ GAUFT( _ IN.) 


_ I  WELL  INTEGRITY;  yEVNOI 

^ -  PROT.  CASING  SECURE  ^  □ 

OTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  3  □ 
_ ^ _  OTHER _ □  C 


EQUIPMENT  DOCUMENTATION 


/  r  USED  FOR; 

PURGINGAAMPUNO  EOUtP.  USED:  PURGim  SAMPLING 

□  PERISTALTIC  PUMP 

B  0/  SUBMERSIBLE  PUMP 

□  13  BAILER 

□  □  PVOSIUCON  TUBINO 

□  □  TEFLONAIUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  RLTER 

□  □  _ 


EQUIPMENT  I  D. 


DECONTAMINATION 
METHOD; 

cite. 

p'JC 

i 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH  I  PPM  FIELD  DATA  COLLECTED  Q/N-UNE  ^ 

'  _ _  (37  IN  CONTAINER 

•  — L2_«AL  #  1.9  QAL~  ♦_lJ1£.QAL  •^I'jGALjg  rflC^CAL]  SAMPLE  OBSERVATIONS 

— ...  zzgzz  /7.  f  ”^7.  ■  ■  .  ■  r  □ 

I'W  - risiziz 

laiX) 


FUWQEOATA 

TEMPfRATUHB.OBae 

pH.iM 

SPECPB  coMtucnvmr 


SAMPLE  COLLECTION  REQUIREMENTS 

(/PREOUIREO  AT  THIS  LOCATION)  /F 

-  -  -  -  /PFCLO  PRESERVATION  VOLUME  SAMPLE 

ANALYTICAL  PARAI«TER  FCTEREO  METHOO  REQUIRED  COLLECTED  SAMPLE  BOTTLE  I.O.S 


James  M.  Msmgofnery 
Consulting  Engineers,  Inc. 


PAGE  y  OF  / _ 


PROJECT 


JOB  NO. 


DATE  */  /  3  0  /SO 


SAMPLE  LOCATION  I.D.  1  Tn T'  M  W  C 


LOCATION  ACTIVrrY 


WATER  LEVEL  /  WELL  DATA 


,  ncDTu  - liJn  in  cri  ^ measured  □  JOP  OF  WELL  CASING  STtCK-UPl  r^l7„  " 

WELL  DEPTH  0,1']  FT  [  q  HISTORICAL  {3- TOP  OF  CASING  (FROM  GROUND)  VO  /  ^ 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


□ _ 

- -  MATERIAL; 

'  /  3  FT  a  PVC  □ _ 

- -  □  ss 

- - -  □>.1SGAUFT(2tN.) 

)  0^^  X  a  .63  GAUFT  (A  IN.)  - 

“ -  □  1.3QAUFT(6IN.) 

□  _ GAL/FT  ( _ IN.) 


W^ LOCKED?  WELL DIA.  02 INCH  LEVEL EOIUP. USED: 

a  YES  QTa  inch  Ca  ELECT  COND-PROSE 

□  NO  □  6  INCH  Q  float  ACnvATEO 

uoinv^  g  PRESS. transducer 
_ _  U  -  Q  _ 


OAUVOL 


t^(./  '  uu  .  "t 

o' 


TAL  OAL  PURQEO 


WEUINTEGRITV:  ' 

iSSoCflKjStn 

|gm*R  - 


INTACT 


•’trs 


Wy  w 

8^8 


EQUIPMENT  DOCUMENTATION 


✓  IF  USED  FOR: 

PURGINQ/SAMPUNG  EQUIP.  USED;  PURGING  SAMPLING 


□  PERISTALTIC  PUMP 

□  /  SUBMERSIBLE  PUMP 
[Ir  BAILER 

□  PVC/SIUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AIR  LIFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESS/VAC  FILTER 

□  _  . 


FIELD  ANALYSIS  DATA 


EQUIPMENT  1.0. 


DECONTAMINATION 
m™o:  n  j 

kaiUrs  P\/C, 
/a 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH 


PPM  FIELD  DATA  COLLECTED 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.urta 

SPECrc  CONOUCTIvnY 
{  (unwioMm.  •  as  M6.et 


•  10  GAL  9  12^GM.  9  ,3R()  GAL  a  l<3^  GAL  •. 


4-UNE 

1  CONTAINER 


-GAL  SAMPLE  OBSERVATIONS 

-  □  TURBID 

-  COLORED 

-  0  CLOUDY 

8  CLEAR 
ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  F  REQUIRED  AT  THS  LOCATION) 

✓F  FIELD  preservation 
ANALYTICAL  PARA»«TER  FILTERED  METHOD 

□  ^ 


VOLUME 

REQUIRED 


✓  F 

SAMPLE 

COLLECTED 

a 


SAMPLE  bottle  i  d  s 


JWI  James  M.  Montgomery 
..  Consulting  Engineers.  Inc. 


PAGE _ LcF  / 


PROJECT 


I  JOB  NO.|  ^'7?.  10 


DATE 


m 


SAMPLE  LOCATION  1.0. 


i/rr;)/^uA 


I  LOCATION  ACTIVITY 


START:  /V  END: 


WELL  DEPTW 


757V 


FT 


WATER  LEVEL  /  WELL  DATA 

CASING  STICK-UP  I 


(FROM  GROUND) 


f'V^\ 


WATER  DEPTH 


FT 


O'  MEASURED  □  TOP  OF  WELL 
□  HISTORICAL  lOTOP  OF  CASING 

WELt^TERlAL;  W^L  LOCKED?  WELL  DIA.  [Z'2  INCH  WATgR  LEVEL  EQUIP  USED  l 

fflr  PVC  C _  (B  YES  iZ  4  INCH  ZI  ELECT.CONO  PROBE 

□  SS  □  NO  as  INCH  □  float  activated 

PRESS.  TRANSDUCER 


HEIGHT  OF 
WATER  COLUMN 


0^1 


BGAUFT  (2  IN  ) 


/?.  25  X  □  .65  GAUFT  (4  IN  )  - 

-  □  1.5  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


GAUVOL  I 


WELL  INTEGRITY: 
PROT.  CASING  SECURE 


YE: 


•  ^5 


total  gal  purged  concrete  collar  INTACT 


,  OTHER. 


EQUIPMENT  DOCUMENTATION 


DECONTAMINATION 


PURGINOiSAMPUNG  EOUIP.  USED: 


/  F  USED  FOR: 
PURGING  SAMPLING 


n 

□ 

□ 

□ 


□ 


□  PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 

IZI  BAILER 

□  PVaSlUCON  niBtNG 
TEFLON/SIUCON  TUBING 
AIR  LIFT 
HAND  PUMP 
IN-UNE  FILTER 
PRESSA/AC  FILTER 


EQUIPMENT  I  0. 


METVOO:  ^ 

tc^ 


ZJs. 


□ 

□ 

□ 

□ 

□ 

□ 


yltc. 


f. 


AMBIENT  AIR  VOA 


PPM 


FIELD  ANALYSIS  DATA 

WEU  MOUTH 


PPM 


fUROEOATA 

a  QAL 

3  ^0  GAL 

3  Ko  GAL 

0_SC_gal 

3  GAL 

TEMPERATURE.  Oeoe 

yif 

1^ 

M 

—7T - 

PKlM 

^  afA 

A/fA 

;V/> 

SPECPC  OCMXJCTMTV 

(wmNem.  •  ai  dpgxl 

J3oo 

fioo 

FIELD  DATA  COLLECTED  C^-U  NE 

S' IN  CONTAINER 


SAMPLE  OBSERVATIONS 

□  TURBID 
□/COLORED 
^ CLOUDY 

□  CLEAR 

□  ODOR 


ISAMPLE  COLLECTION  REQUIREMENTS 

(/ P  REOUIRBO  AT  THa  LOCATION) 

n  „  ✓PFCLO  PRESERVATION 

ANALYTCAI.  PARA*gTEH  FILTERED  METHOQ 


VOLUDC 

REQUIRED 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I  D  S 


BBTB! - 

if.  \J/A  ’•  A/J-  </.*/» 


Q 

□ 

□ 

□ 

S 

□ 

□ 


07 


SIGNATURE  Of  SAMPLER 


d - rU  ^ 


I  If  If  IS 


James  M.  Montgomery 
Consulting  Engineers,  inc. 


PROJECT 


SAMPLE  LOCATION  1.0. 


I  JOB  NO.  1^571  o>/g  date!  M/Zffc\o 

LOCATION  ACTTVITY  START:  //Jo  END: 


WEU  DEPTH 


WATER  DEPTH 


HEIGHT  OP 
WATER  COLUMN 


iOL  0‘ 


WATER  LEVEL  t  WELL  DATA 


■^0^  MEASURED  O^POPWELL  CASING  STlCK-UPCTf  ^ 
~  I  □  historical  iZ^TOP  of  casing  (FROM  GROUND)  I  I  lO'  ^ 


□ _ 

- ]  WELL  MATERIAL: 

FT  ET  PVC  □ _ 

- '  □  SS 

- 1  □^.16GAUFT(2IN.) 

PT|  X  .8aGAUFT(AIN  )  - 

-  □  1.5GAiyFT(61N.) 

□  _ GAlyFT( _ IN.) 


WELL  LOCKED?  WEU  OIA.  □>  INCH  vv^fl  LEVEL  EQUIP.  USE0:l 
IZ'  YES  STa  inch  Z  elect  CONO.PROBE  I 

□  NO  C  6  inch  P  float  activated 

n  C  PRESS.  TRANSDUCER  1 

—  I  ..ii  I 


GAUVOL 


I  WELL  INTEGRITY:  yES/no 

- ,  PROT  CASING  SECURE  &  G 

TOTAL  GAL  PURGED  CONCRETE  COUAR  INTACT  S  G 


EQUIPMENT  DOCUMENTATION 


iFP  USED  FOR: 

PURG1NG«AMPUNG  EQUIP.  USED;  PUROma  SAMPLING 


□  peristaltic  pump 
Q/  submersible  pump 

M  BAILER 

□  PVC/SILICON  TUBING 

□  TEFLON/StUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESS/VAC  FILTER 


EQUIPMENT  I  D. 


DECONTAMINATION  1 
METHOD:  /  j 

/Vc,  j 

'cl  /  I 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WELL  MOUTH 


PPM  FIELD  DATA  COLLECTED 


PURSE  DATA 
TEMPERATURE,  oca  C 

pH.une 

sPEcrc  coMXjcnvnv 
(unMOMn.  #  a  dtee 


•  .-LTL-SAlI# J^fi_QALi«.2^^  O. 


'4'UNE 

SI  CONTAINER 


_G*»-  • _ GAL  SAMPLE  OBSERVATIONS 

- -  □  TURBIO 

- □''COLORED 

-  0  CLOUDY 

□  CLEAR 

-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/PREOUMEO  AT  THQ  LOCATION)  /r 

.luivrvu  aAOAurm  /P  FIELD  PRESCRVATWN  VOLUME  SAMPLE 

ANALYTICAL  FAHAMgTER  FILTERED  METHOQ  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  I.D.-S 


/>J/a  t 


SIGNATURE  OP  sampler 


Jamw  M.  Montgomery 
Consulting  Engineors,  Inc. 


PROJECT 


SAMPLE  LOCATION  I.D.  C 


JOB  NO.  \^S7J-  I  DATE  T'Jf/-  9, 


LOCATION  ACTIVITY 


WEU  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

[?^MEASUREO  O^POPWELL  CASIN 
□  HISTORICAL  Si  TOP  OF  CASING  (FROh 
□ _ 

W^  MATERIAL:  W^  LOCKED? 

M  PVC  G _  (Hyes 

□  SS  □  NO 


CASING  STICK-UP  I 
(FROM  GROUND)  i 


W^LC 
a  YES 
□  NO 


LOCKED?  WELL  DIA.  □ 


□  2  INCH 
SCINCH 

□  6  INCH 

□  _ 


□^16GAUFT(2  IN.) 

Cr  .6S  GAUFT  (4  IN  )  - 

□  1.9  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


^5;  3o  GAUVOL 


level  EOUIP.  USE0:| 
a  ELECT.CONO.PnOBE  I 

□  FLOAT  ACnVATEO  1 

□  PRESS.  TRANSDUCER  I 

'O  - I 


LjSTVaT 


_ 1  WELL  INTEGRITY:  y|^ 

I  .  PROT.  CASING  SECURE  ^ 

TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  0 
’  OTHER  □ 


EQUIPMENT  DOCUMENTATION 


PURGINGAAMPUNG  EOUIP  USED: 


/  *  USED  FOR: 
PURGMG  SAMPLING 


DECONTAMINATION 

METHOD: 


EOUIPMENTI.D. 


peristaltic  PUMP 
SUBMERSIBLE  PUMP 
BAILER 

PVOSIUCON  TUBING 
TEFLON/SIUCON  TUBINO 
airlift 

HAND  PUMP 
IN-UNE  FILTER 
PRESSVAC  FILTER 


FIELD  ANALYSIS  DATA 


I 

Q  P.  t/oTi  piA^t  j 

fvc,fjL  ' 


AMBIENT  AW 


WEU  MOUTH 


Hr  pumsoAT. 


pH.uni 

SPECPB  CafCUCTMTV 
(wniBMm.  •  2B 


•  _^OAL  1  •  JiS_aAL  I  • 


PPM  I  RELO  DATA  COLLECTED  G/*N-UNE 

^  IN  CONTAINER 

•  -29£.SAL  I  •  _t{flDGAL[  sample  OBSERVATIONS 

□  TURBIO 
n  COLORED 
0  CLOUDY 


SAMPLE  COLLECTION  REQUIREMENTS 

i/PREOUMOATTHMIjOCATICN) 

/PFNLO  PRESERVATION  VOLUME  SAMPLE 
ANALYnCALPARAMITER  FR.TEREO  METHOD  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  i  O.S 


A/'i^  » 


KSNATURC  OP  SAMPLER 


nnng 


PROJECT  I 

SAMPLE  LOCATION  I.D.  |  -7VT  J 


JOB  NO. 

LOCATION  ACTIVrTY  I  START:  /ovf  gnO:  /a-VO 


WELL  DEPTW 


WATER  DEPTH  55 ,  3  FT 


WATER  LEVEL  /  WELL  DATA 

^  S^MEASURED  □  TOP  OF  WELL  CASING  STICK-UP 

&I1U  ~  □  HISTORICAL  S' TOP  OF  CASINO  (FROM  GROUND) 

□ -  . 

-  WELL  MATERIAL;  WELL  LOCKED?  WELLDIA.  BZ 

55-^3  ^  ^PVC  □ _  ^YES  04 

-  □  ss  □  NO  De 

□  _ 


INCH  WATER  LEVEL  EOUIP  USED 
INCH  Si  ELECT  CONO  PROBE 

INCH  C  float  activated 

□  PRESS.  TRANSDUCER 


HEIGHT  OF 
WATER  COLUMN 


-  0  .16GAUFT(2IN.) 

//•rn  FT  j  X  □  .63  GAUPT  (4  IN.)  - 

-  □  1.5GAL/rr(6lN.) 

□  _ GAUFT( _ IN.) 


GAUVOL 


*•'"*  TOTAL  GAL  PURGED  I 


WELL  INTEGRITY:  y|s  wi 

PROT  CASING  SECURE  %/  — 

CONCRETE  COLLAR  INTACT  2  _ 
OTHER _ Z  Z 


/  IP  USED  FOR; 

:  PURGINGiGAMPUNG  EQUIP  USED;  PURGING  SAMPLMG 


EQUIPMENT  DOCUMENTATION 

OFOR: 

SAMPLMG  EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 


□  PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 

0  BAILER 

□  PVCGtUCONTUBtNQ 

□  TEFLONGIUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  F1LTB« 

□  PRESSA^AC  FILTER 


FIELD  ANALYSIS  DATA 


METHOD: 

TT '  n  U 

C  />-c/ 

\ 

to  ^ 

Dr 

ambient  AIR  VOA 

PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  una 

SPEciPc  coNoucnvnv 
(umnoa/em.  tf2SMg.e) 


PPM  WEU  MOUTH 


•  gal 

•  GAL 

O  gal 

PPM  FIELD  DATA  COLLECTED  mN-UNE 
—  ' _ _  Sai  IN  CONTAINER 

•  • - ^SAL  o - ^GAL  sample  OBSERVATIONS 

- □  TURBID 

□  COLORED 

■  U  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/IF  REQUIRED  AT  THIS  LOCATION) 

_ _  /PF«ID  PRESERVATION  VOLUNK  SAMPLE 

filtered  inerHoo  required  collected 


ANALYTICAL  PARAACTER 


SAMPLE  BOTTLE  I  D  S 


James  M.  Montgomery 
Consulting  Engineers,  inc. 


WELL  DEPTH 


'T.'?/  FT 


WATER  DEPTH  /T/ 


JOB  NO. ! "’5  j  I  date! 


LOCATION  ACTIVITY  start.  5  ,  j _ end 


WATER  LEVEL  /  WELL  DATA 

^ MEASURED  □  TOP  OF  WELL  CASING  STICK-UP  |  ,  j 

□  historical  CJTOP  of  casing  (FROM  GROUND)  \!l  I 

□ -  / 

MATERIAL;  LOCKED?  WELL  DIA.  (Z  2  INCH  w^R  level  EGUip  lSEC 

(Z  PVC  n  _  IPf  VR«  n  A  ifjru  a  plpctccwd  porac 

□  ss 


W^LO 
0  YES 
□  NO 


'  HEIGHT  OF 
WATER  COLUMN 


.  -  6’*^  ft  I 


0^.  16GAL;FT(2  in.) 

X  □  SSGAUFT(4IN.)  - 

□  1.SGAUFT(6IN.) 

□  _ GAUFT( _ IN.) 


□  4  INCH  Z!  ELECT  CCN0PRC8E 

□  6  INCH  Q  PLOAT  activated 

S  □  PRESS-  TRANSDUCER 


GAL/VOL  I 

^  WELL  INTEGRITY:  yes  ho. 

-  PROT.  CASING  SECURE  II 

'jraTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  J  _ 

'  '  QTHPH  _ 


EQUIPMENT  DOCUMENTATION 


'  /  IF  USED  FOR; 

'  PURGING/SAMPUNG  EQUIP  USED:  PURGMG  SAMPLING 


DECONTAMINATION 

METHOD: 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 
Q  SUBMERSIBLE  PUMP 
Q  BAILER 

□  PVOSIUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSn/AC  FILTER 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WELL  MOUTH 


PURGE  DATA  •  0  GAL  ♦. 

TEMPERATURE.  OEGC  _ 

uH.  uma  ^  _ ; 

SPECPIC  CONOUCTTVmr 

(unwewan.  02SMg.e  !  _ 


SAMPLE  COLLECTION  REQUIREMENTS 

j  VIP  REQUIRED  AT  THIS  LOCATION) 

!  _ _ _ _ /  P  PIEU3  PRESERVATION 

,  ANALYTICAL  PARA»«TER  FILTERED  METHOD 


.gal  0_^£_OAL  •. 


PPM  I  RELO  DATA  COLLECTED  G  . 'N-UNE 

‘ _ _  21  IN  CONTAINER 

•  • _ 9 _ ^QAL  SAMPLE  OBSERVATIONS 

- □.TURBID 

e  COLORED 
CLOUDY 
□  CLEAR 

-  □  ODOR 


VOLUME 

REOUIREO 


✓  P 

SAMPLE 

COLLECTED 


a 

□ 

□ 

□ 


SAMPLE  BOTTLE  I.O.S 


James  M.  Montgomery 
Consulting  Engineers,  Inc. 


PROJECT 


JOB  NO.  I  Ok  I  DATeI  f' /j 


SAMPLE  LOCATION  I.D.  T/ 


LOCATION  ACTIVITY 


WELL  DEPTH 


water  depth 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

eTmeasureo  O/^p  of  weu  casing  stick-up  f 


□  HISTORICAL  Si  TOP  OF  CASING  (FROM  GROUND!  I  o'- " 
-  □ _  ^ 


MATERIAL: 


W^l 
Q'pvi 
□  SS 


- 1  0^.16GAUFT(2IN.) 

FT  X  □  .65  GAUFT  (A  IN.)  - 

- ^  □  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


WEUU 
B  VES 
□  NO 


LOCKED?  WELL  DIA.  0^  INCH  WATCR  LEVEL  EQUIP  USED 


□  4  INCH 

□  6  INCH 

□  _ 


level  EQUIP  USED 
H  ELECT  CONO  PROBE 

□  FLOAT  ACTIVATED 

□  PRESS.  TRANSDUCER 

□  _ 


GAUVOL 


I  WELL  INTEGRITY  vES 

- ,  PROT.  CASING  SECURE  %  — 

TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  Z  _ 
_ 1  OTHER _ Z; 


EQUIPMENT  DOCUMENTATION 


FUSED  FOR: 

I  PURGING/SAMPUNG  EQUIP  USED:  PURGMQ  SAMPLmG 


EQUIPMENT  I  D. 


□  peristaltic  pump 

SUBMERSIBLE  PUMP 
Q  BAILER 

□  PVOSIUCON  TUBING 

□  TEPLON/SIUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  '•RESSAFAC  FILTER 


DECONTAMINATION 
METHOD;  ^ 

-r f  ^ 

■jCL./or-S 

/ 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 

I  PURGE  DATA 

TEMPERATURE.  DEG  C 
QH.  uniB 

SPECFC  CONDUCnVTTY 
(umnei/an.  •  25  Mg.c} 


PPM  wea  MOUTH  PPM  field  DATA  COLLECTED  □  IN-UNE 

'  _  —  —  — _ O'  'N  container 

.gal  •  <y0  gal  •.JiLGAL  •  gal|  e _ ^gal  sample  observations 

- TTT - - — -  □  TTJRB'D 

5 - 7?T - - □.  COLORED 

- -  —  - * - O'  CLOUDY 

2 — m. — m - R 


[SAMPLE  COLLECTION  REQUIREMENTS 

j  l/F  REQUIRED  AT  THIS  LOCATION) 


ANALYTICAL  PARAMETER 


/FFCLO  PRESERVATION 
FLTEREO  METHOD 


VOLLAC 

REQUIRED 


✓  F 

SAMPLE 

COLLECTED 


SAMPLE  bottle  I.D.S 


WEIL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

EZ"  MEASURED  QTOPOFWEa  CASIN 


MEASURED  aTOI 
~  I  □  HISTORICAL  3^1 


□  , 

W^  MATERIAL 
W  PVC  □ _ 


70P  OF  WEU  CASING  STICK-UP  f 
TOP  OF  CASING  (FROM  GROUND)  i. 


3  PVC 

□  ss 


.LOCKED?  WELLDIA. 


B  YES 
□  NO 


- - 1  B  .16GAUFT(2IN  ) 

X  □  .65GAUFT(4IN.)  - 

- -  □  1.5GAlyFT(6IN.) 

□  _ aALFT( _ IN.) 


I  -7^  GAUVOL 


'  V  ^ 


TOTAL  SAL  PURGED 


EQUIPMENT  DOCUMENTATION 


/  IF  USED  FOR; 

PURGING/SAMPUNG  EQUIP  USED:  PURGING  SAMPLING 


□  peristaltic  PUMP 
□/  SUBMERSIBLE  PUMP 
0  BAILER 

□  PVOSIUCON  TUBING 

□  TERON«IUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA^AC  FILTER 


FIELD  ANALYSIS  DATA 


EQUIPMENT  I  D. 


I  INCH  level  equip  used  I 

.  INCH  O'  ELECT  CONO  PROBE 
iINCH  FLOAT  activated 

C  PRESS,  transducer 

- C  _ 

WELL  INTEGRITY  i 

I  PHOT.  CASING  SECURE  w  i 

I  CONCRETE  COLLAR  INTACT  3  Z 

;  OTHER _ Z  ~ 


DECONTAMINATION 

METHOD: 


//o  A/ 


n 


AMBIENT  AIR  VOA 


PURGE  DATA 


PPM  WEU  MOUTH 


-QAL  a  j  A  GAL  a  GAL  a 


TEMPERATUIC.  DEG  C 
I  pH.  una 

j  SPECIFIC  CONOUCTIVfTV 
(umuMMm.  a  2S  Mg.G) 


SAMPLE  COLLECTION  REQUIREMENTS 

I  ;✓  IF  REQUIRED  AT  TH«  LOCATION) 

AUA.  vrv>A.  /PFeiO  PRESERVATION 

I  analytical  PARAMETER  FI.TEMO 


PPM  RELD  DATA  COLLECTED  C  IN-UNE 

_ _  GZ'  IN  CONTAINER 

• - 5AL  a - ^GAL  SAMPLE  OBSERVATIONS 

□  TURBIO 

&, COLORED 
CLOUDY 
□  CLEAR 
□  ODOR 


VOLUME 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D.-S 


NOTES: 


X  ^//A  »  A.<r''»/*i4 


SIGNATURE  OF  SAMPLER 


James  M.  Montgomefy 
Consutting  Engineers.  Inc. 
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SAMPLE  LOCATION  I.D.  I 


JOB  NO.  DATE 

LOCATION  ACTTVITY I  ST*Hr:  tQjp  eNoV"^0' 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


FT  g 


WATER  LEVEL  /  WELL  DATA 

si  MEASURED  n^l^POFWEa  CASING  STICK-UP 
□  HISTORICAL  Stop  OF  CASING  (FROM  GROUND) 


MATERIAL 
0'^PVC  □ _ 

□  ss 


w^u 

(3  YES 
□  NO 


LOCKED?  WELL  DIA.  E?2  INCH  WAm  UEVEL  EQUIP  USED: i 


■ — — - -  I3^16GAUFT(2IN.) 

//V"7  ft  X  □  .6SGauft(ain.)  - 

-  □  1.8GAUFT(8IN.) 

□  _ GAl/FT( _ IN.) 


6AUV0L 


3 2  INCH  water  level  equip  USED:I 
□  4  INCH  (a  ELECT.CONO  PBOBE 

ns  INCH  □  float  ACTIVATED 

U  B  NCH  pflESS.  TRANSDUCER  i 

° - □  _  ! 

WELL  INTEGRITY:  Y|r  Wl 

- -  PROT.  CASMG  SECURE  &  i 

nen  murOFTF  m  i  ab  imtatt 


V.  ^ total  OAL  purged  concrete  COUAR  INTACT  g  _ 
Hjti/  W'  _ I  OTHER _ i:  Z 


EQUIPMENT  DOCUMENTATION 


^  F  USED  FOR; 

<  PURGlNGfiAMPUNG  EQUIP  USED;  PURQMQ  SAMPLMQ 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 
Q  SUBMERSIBLE  PUMP 

y  bailer 

□  PVOSIUCON  TUBING 

□  TEFLONfilUCON  TUBING 

□  AIRUFT 

□  HANOPLMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  FILTER 


decontamination 
METHOD;  ! 

Cl,^  v^/ur 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 


{  TEMPERATURE.  DEG  C 
i  pH.  una 

I  SPECFC  CONOUCTMTY 
i  (umnoaem.  •  2S  dpg.e) 


PPM  WEU  MOUTH  PPM  I  FIELD  DATA  COLLECTED  ^IN-UNE 

‘  *—■  —  *  0  IN  CONTAINER 

1 — •  _5^__gal  sample  observations 
- - nrURBID 

jg. — -7.??  n.v/  'fr? 

_ 2£2 _ /or,  g 


PPM  FIELD  DATA  COLLECTED 


SAMPLE  COLLECTION  REQUIREMENTS 

:  ;/F  REQUIRED  AT  THIS  LOCATION) 

. . .  /FF«LO  PRESERVATION  VOLUME  SAMPLE 

FLTEREO  METHOD  REQUIRED  COLLECTED 


ANALYTICAL  PARAUCTER 


SAMPLE  BOTTLE  I.O.-S 


Jamas  M.  Montgomefy 
Consulting  Engineers.  Inc. 
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5/a 


m 


SAMPLE  LOCATION  I.D. | _ 'TaJ 


I  JOB  NO.  U5’7  S.  ooyo  date 


LOCATION  ACTIVITY  [start:  eno:  //a' 5 


WATER  LEVEL  /  WELL  DATA 


MEASURED 


WELL  DEPTH  j  '01.  5~7  ^  |  □  HISTORICAL  {3TOP  OF  CASING  (FROM  GROUND) 


OF  WELL 


CASING  STICK-UP 


WATER  depth!  FT 


;  HEIGHT  OF 
WATER  COLUMN 


FT  X 


□  , 

MATERIAL; 

ST PVC  □ _ 

□  ss 


□^ISGAtyFT  (2  IN.) 

ET  6S  GAUFT  (4  IN.)  - 

□  1.5  GAL/FT  (6  IN.) 

□  _ QAUFT( _ IN.) 


W§LL  LOCKED?  WEU  OIA.  Ca  INCH  LEVEL  EQUIP  USED  ! 

la^INCH  0  ELECT  CONO  PROBE 

□  6  INCH  Q  FLOAT  ACTIVATED 

S  □  PRESS.  TRANSDUCER 

_  ° -  □  _ 

GAL/VOL 

WELL  INTEGRITY:  yes- 

- -  PROT.  CASINQ  SECURE  ^  — 

TOTAL  OAL  PURGED  CONCRETE  COLLAR  INTACT  2  _ 


V^LLC 
a  YES 
□  NO 


Jo  GAUVOL 


EQUIPMENT  DOCUMENTATION 


/  IF  USED  FOR: 

PURGING/SAMPUNG  EOUIP.  USED:  PURGtIQ  SAMPUNQ 

O'  □  PERISTALTIC  PUMP 

a  □/  SUBMERSIBLE  PUMP 


EQUIPMENT  I  D. 


□/  SUBMERSIBLE  PUMP 
B  BAILER 

□  PVC/StUCON  TUBING 

□  TEFLON/SIUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  BLUER 

□  PRESSATAC  BLTER 

□  _  . 


RELO  ANALYSIS  DATA 


DECONTAMINATION 
METHpO;  -  j 

/A*-. 


AMBIENT  AIR  VOA 


PPM  WEa  MOUTH 


PPM  BELD  DATA  COLLECTED  Q.IN-UNE 
- ' _  SI  IN  CONTAINER 


_ PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  una 

SPECIFC  CONOUCTMTY 
(unmop/an.  •  2S  Mg.e) 


SAMPLE  COLLECTION  REQUIREMENTS 

:  ;/ IF  REQUIRED  AT  THIS  LOCATIONI 

i  /pFeio  preservation 

,  analytical  PAHAtgTER  FI.TEREO  METVIOO 


o_^fl_QAL  •_ii22_aAL  •.^£2.aAL  ♦. 


-OAL  O _ ^OAL  SAMPLE  OBSERVATIONS 

- □,  TURBIO 

7* - 0  COLORED 

- = -  U  CLOUDY 

O  Q  CLEAR 

-  U  ODOR 


VOLMC 


✓  F 

SAMPLE 


REQUIRED  COLLECTED 
□ 


SAMPLE  BOTTLE  I  D  S 


James  M.  Montgomery 
Cohsuiting  Engineers,  Inc. 
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JdA0_ 


SAMPLE  LOCATION  1.0. 


JOB  NO. 


DATE! 


LOCATION  ACTIVITY 


START,  END:  j'^l 


WELL  DEPTH 


WATER  DEPTH 


5T::?r  ft 


WATER  LEVEL  /  WELL  DATA 

Admeasured  Dtopopwell  casing  stick-up  r  a— 

□  HISTORICAL  0TOP  OF  CASING  (FROM  GROUND)  W 

□ _ 

WEU  MATERIAL  WEU  LOCKED? 

a'pvc  □ _  JB^s 

□  SS  □  NO 


WEU  DIA.  □  2  INCH 
^INCH 

□  6  INCH 

□  _ 


WATER  LEVEL  EOUIP  USED  . 
SELECT  COMO  PROSE 

□  FLOAT  ACTIVATED 

□  PRESS.  TRANSDUCER  I 


HEIGHT  OF 
WATER  COLUMN 


□  .  .16GAUFT(2IN.)  J  QAiMX 

X  ET  .68  0ALFT(4IN.)  - 

□  1.SGAUFT(6IN.) 

□  _ QAUFT( _ IN.) 


TOTAL  OAL  PURGED 


WEU  INTEGRITY:  x 

PROT.  CASING  SECURE  ^ 
CONCRETE  COLLAR  WTACT- 
OTHER _ 


NOI 


EQUIPMENT  DOCUMENTATION 


^PUSEOFOR. 

PURGING/SAMPLING  EOUIP.  USED:  PURQMQ  SAMPUNG 

□  peristaltic  pump 


S' 

□ 

□ 

□ 

□ 

□ 


EQUIPMENT  1.0. 


SUBMERSIBLE  PUMP 
^  BAILER 

□  PVOSIUCON  TUBING 

□  TEFLONiStUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PHESSn/AC  RLTER 

□  _ 


_ 


DECONTAMINATION 

METHOD: 

Qbu  I/aIuI:. 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


RELD  DATA  COLLECTED 


PURGE  DATA 

•  OAL 

•  'O'Sqal 

•  GAL 

TEMPERATURE.  DEO  C 

"7^ — 

pH.  una 

7.TZ. 

i.io 

CO 

SPECPC  CGNDUCnvrTY 

(unvwwcm.  •  2S  ppg.q 

/OOO 

/nan 

IN-UNE 

0  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
□^COLORED 
0  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  :/ IF  REQUIRED  AT  THG  LOCATION) 

✓PFBJD  PRESERVATION 

I  ANALYTICAL  PARAtCTER  FE.TERED  LCTHOO 


I 


VOLUME 

REQUIRED 


□ 

□ 

□ 


✓  p 

SAMPLE 

COLLECTED 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


SAMPLE  BOTTLE  I.D.S 


'/ _ / 


/  / 
/ _ __r 


/ 


James  M.  Montgomery 
Consulting  Engineers,  inc. 
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JOB  NO. 


e^7J.o«y^Q  I  date! 


SAMPLE  LOCATION  I.D. 


LOCATION  ACTIVITY 


START: 


/  J//  END:  • 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  ^ 


WATER  DEPTH 


ixr? 


FT 


HEIGHT  OF 
WATER  COLUMN 


IZ'  MEASURED  D^P OF WEU  CASING STICK-UPI  . 

□  HISTORICAL  a^OP  OF  CASING  (FROM  GROUND)  i  i  b  \ 

□ _ 


W^  MATERIAL: 

0  PVC  □ _ 

□  SS 


izf  .16GALyFT(2IN.) 

X  □  .6S  GAUFT  (4  IN.)  - 

□  1  S  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


^LL  LOCKED? 
0  YES 
□  NO 


WELL  DIA.  0  2  INCH 

□  4  INCH 
C  6  INCH 

□  _ 


W^H  LEVEL  EQUIP  USED  : 

a  ELECT  CONO  PROBE 

□  FLOAT  ACTP^A TED 

□  PRESS  TRANSOUCE.R 


GAUVOL 


"TOTAL  GAL  PURGED 


WELL  INTEGRITY  vES  : 

.  PROT  CASING  SECURE  ^  w 
CONCRETE  COLLAR  iMTACT  Z  _  . 
OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


^FUSEOFOR; 


PURGING/SAMPUNG  EOUIP  USED;  PUROINa 

SAMPLING 

EQUIPMENT  1.0. 

□ 

□ 

PERISTALTIC  PUMP 

% 

% 

SUBMERSIBLE  PUMP 

_ 

BAILER 

□ 

□ 

PVC/SIUCON  TUBING 

□ 

□ 

TEFLON^IUCON  TUBING 

□ 

□ 

AIRUFT 

□ 

□ 

□ 

□ 

□ 

□ 

HAND  PUMP 

IN-UNE  RLTER 

PRESSATAC  RLTER 

DECONTAMINATION 

METHOD: 

Qa 


RELO  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WELL  MOUTH 


PPM 


RELD  DATA  COLLECTED 


PURGE  DATA 

•  /  GAL 

a  ^  GAL 

•  _ ^SAL 

a  GAL 

a  GAL 

TEMPERATURE.  OEQC 

0H.  una 

SPECFC  CONDUCTIVITY 
(umwacm.  •  2S  MQX) 

. IS^' 

“77 - 

M 

■’rri" 

7.7r 

C^QO 

qoo 

C/IN-UNE 
a  IN  CONTAINER 

SAMPLE  observations 

□  TURBID 
r^OLORED 
^  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

!  VF  REQUIRED  AT  THS  LOCATION)  /F 

i  /FFBJD  PRESERVATION  VOtUI*  SAMPLE 

ANALYTICAL  PAHAAgTER  P4.TEHED  AgTHOO  INQUIRED  COLLECTED 


SAMPLE  BOTTLE  I.D.S 


□ 

3 

□ 

□ 

□ 

3 

□ 


□ 

□ 

□ 

□ 

3 

□ 

□ 


SAMPLE^ 


o  / 


SIGNATURE  OF 


James  M.  Montgomery 
Consutting  Engineers.  Inc. 
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SAMPLE  LOCATION  I.D. 


LOCATION  ACTIVITY  start;  &D-.  rOlO 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

-  gTMEASUREO  OWPOFWELL  CASING  STICK-UP 

'  ^  □  HISTORICAL  STTOP  OF  CASING  (FROM  GROUND) 

□ _ 


.  MATERIAL 


- 1  d^.16GAL(FT(2IN.) 

FT  I  X  □  SS  GALFT  (4  IN.)  - 

-  □  1.5GAUFT(6IN.) 

□  _ GAL/FT  ( _ IN.) 


W^LC 
a  YES 
□  NO 


LOCKED?  WELL  DIA.  0^2  INCH  WATCR  LEVEL  EQUIP  USED 
IS  Da  inch  elect  cono  probe 

>  □  6  INCH  Q  plqat  activated 

m  C  PRESS,  transducer 

U - n 


GAUVQL 


_ _J  WELL  INTEGRITY:  tEV  no  ! 

-  PAOT.  (LASING  SECURE  X  Z  ' 

TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  2  _! 
Lj _ ^ _  OTHER _ _  Z 


EQUIPMENT  DOCUMENTATION 


/FUSEOFOfl; 

PURGINGISAMPLING  EQUIP  USED;  PURGMG  SAMPLMQ 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 

□  .  SUBMERSIBLE  PUMP 
Q  BAILER 

□  PVC/SIUCON  TUBINO 

□  TEPLONAIUCON  TLIBING 

□  AIRUPT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSn/AC  FILTER 


FIELD  ANALYSIS  DATA 


DECONTAMINATION 
METHOD:  i 

/)Ci  Un  ^  ^ 


AMBIENT  AIR  VOA 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  unia 

SPECPC  CQNOUCnVfTY 
(umnoNom.  •  2S«g.e| 


PPM  WEU  MOUTH 


-QAL  O. 


PPM  RELO  DATA  COLLECTED  ^N-UNE 

■  ‘ _ _  a  IN  CONTAINER 

•  • _ ^SAL  • _ gal  sample  observations 

- □  TURBID 

B  COLORED 
CLOUDY 
□  CLEAR 

-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

:/  IF  REQUIRED  AT  THIS  LOCATION) 

ANALYTCAL  PARAMETER 


□ 


VOLUME 


✓  P 

SAMPLE 


REQUIWO  COLLECTED 


□ 


SAMPLE  BOTTLE  I.D.'S 


NOTES: 


&•  /  a.  ^  ^ 


C'.: 


'i 


‘L5: 


iNATUREOF 


James  M.  Montgomery 
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PROJECT  1 
SAMPLE  LOCATION  I.D.  1  T>JT  /o 


date!  V/3o/«0 


LOCATION  ACnVfTY  start:  enO:  /.500 


WELL  OEPTW 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

- — — ; - ]  gf"  MEASURED  □  TOP  OF  WELL  CASING  STlCK-UP  I  -  _  _j 

□  HISTORICAL  M  TOP  OF  CASING  (FROM  GROUND)  I  ^  ^  I 
'  ° 

- 1  WELL  MATERIAL;  W^  LOCKED?  WELL  DIA.  3^2  INCH  w^R  LEVEL  EQUIP  USEC 

iV  FT  S' PVC  □ _  81  YES  04  INCH  SS  ELECT  CCNO  PROBE 

-  □  SS  □  NO  □  6  INCH  5  float  activated 

^  PRESS,  transducer 


— - [  0^.16  GAL/FT  (2  IN.) 

7./'7  X  □  6S GAUFT (4 IN.)  - 

- ^  □  1.5GAl^(6IN.) 

□  _ GAUFT  ( _ IN.) 


GALVOL 


WEU  INTEGRITY: 


- I  PROT.  CASING  SECURE  ^  — 

TOTALGAL  PURGED  I  CONCRETE  COLLAR  INTACT  ^  _ 

•!  <Atf7i _ .'other _ ~  ~ 


;  PURGING/SAMPUNG  EOUIP  USED; 


EQUIPMENT  DOCUMENTATION 


/  IF  USED  FOR: 
PURGING  SAMPLING 


EQUIPMENT  1.0. 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BAILER 

PVCVSIUCON  TUBING 
TEFLON«IUCON  TUBING 
AIRUFT 
HAND  PUMP 
IN^JNE  FILTER 
PRESSATAC  RLTER 


DECONTAMINATION 

METHOD: 

/  / 

c  .-L  C.  t- 

1/0  /u  f 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH 


PURGE  DATA 

TEMPERATURE.  OEGC 
pH,  una 

SPECIFIC  CONOUCnVTTY 
|unw«4/cm.  •  2S  dagx) 


a  GAL 

0  gal 

a  GAL 

•  GAL 

a  GAL 

PPM  FIELD  DATA  COLLECTED  G  IN-UNE 
- *  ig'  IN  CONTAINER 


□  TURBID 

B  COLORED 
CLOUDY 
□  CLEAR 
G  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  (/IF  REQUIRED  AT  THIS  LOCATICN) 

i  _ _  _ _ /PFELD  PRESERVATION  V01U»« 

I  ANALYTICAL  PARA»«TER  FITERED  NCTHOO  REQUIRED 


/P 

SAMPLE 

COLLECTED 


□ 

o 

□ 

□ 


SAMPLE  BOmjE  I.D.S 


NOTES. 


SIGNATURE  OF  SAMPLER 


CLjaJI 


James  M.  Montgomery 


Consulting  Engineers.  Inc. 
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'  PROJECT  ^//4A 

JOB  NO.  ^5-??.  DATE 

!  v/7®Ao 

i  SAMPLE  LOCATION  I.D.  Ta/T  /O 

-  1 

LOCATION  ACTIVITY  start:  eno:  /^yO  i 

WELL  DEPTH 


WATER  LEVEL  /  WELL  DATA 

0^  MEASURED  □  TOP  OP  WELL 


CASING  STICK-UP 
(FROM  GROUND) 


J.S 


WATER  depth 


FT 


HEIGHT  OF 
WATER  COLUMN 


FT 


□  HISTORICAL  B'TOP  OF  CASING 

□  . 

W^  MATERIAL  W^  LOCKED?  WELL  DIA.  03  INCH  LEVEL  EQUIP  USED:! 

D^PVC  □ _  Bf  YES  04  INCH  SS  ELECT CON0  PBO6E  ; 

□  SS  □  NO  06  INCH  □  PLOAT  activated 

D  p  PRESS,  transducer  ; 

□  ..ISGALFT  (2  IN.) 

X  or  63  GAUFT  (4  IN.)  • 

□  1.3  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN:) 


*'*'‘7*^**  A  TOT^Q/u  purged 
.W  rli  •  ^  


WELL  INTEGRITY 
PROT  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
OTHER _ 


S^i 


EQUIPMENT  DOCUMENTATION 


PURGlNOfGAMPUNG  EOUIP  USED; 


/  F  USED  FOR; 

PURG»IG  SAMPLMO 

Oy  □  peristaltic  PUMP 
submersible  PUMP 
Sr  BAILER 

□  PVC/SIUCON  TUBING 

□  TEFLON/StUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  filter 

□  PRESSATAC  FILTER 

□  _ 


□ 

□ 

□ 

□ 

□ 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 

eft  J 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH 


PPM 


RELD  DATA  COLLECTED  G 


PURGE  DATA 

a  GAL 

a  GAL 

O  sal 

a  GAL 

a  GAL 

TEMPERATURE.  DEG  C 
pH.  unit 

SPECFC  CQNOucnvrrv 
lun«wi/em.  O  23  4ag.e 

G  W 

□^INl 


UNE 

CONTAINER 


SAMPLE  OBSERVATIONS 
C  TURBID 

B  COLORED 
CLOUDY 
G  CLEAR 
□  ODOR 


ISAMPLE  COLLECTION  REQUIREMENTS 

,  !/ IF  REOUIRFO  AT  THIS  LOCATION) 

/  F  FIELD  PRESERVATION 
FLTEREO  METHOD 


analytical  PARAACTER 


VOLUAC 

REOUIREO 


✓  F 

SAAFLE 

COLLECTED 


SAMPLE  BOTTLE  I  D  S 


James  M.  Montgomery 
Consulting  Engineers,  inc. 
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SAMPLE  LOCATION  I.D. 


"k/T  (o 


i  JOB  NO.  <50*10  I  date! _ ‘iL 


LOCATION  ACTIVITY  START:  .  QC  ENO  /Qf 


WATER  LEVEL  /  WELL  DATA 

3"  MEASURED  □TOP  OP  WELL  CASING  STICK-UP  f 


- — - -  a  MEASURED  OTOPOPWELL  CASING  STICK-UP  |  -  bt, 

WELL  DEPTH  '  IZS  /0  □  historical  □'tOP  OP  CASING  (PROM  GROUND)  I  ! 

□ _ 

, - ;  W^L  MATERIAL;  WELL  LOCKED?  WELL  DIA.  □  2  INCH 

water  DEPTH  I  FT  I  3pVC  C _  aTVES  BA  INCH 

' - ^ ^  □  SS  □  NO  □  6  INCH 


5ri3 


2  PVC  C  . 
□  SS 


W^  LOCKED?  WELL  DIA.  ^  INCH  WAT^  LEVEL  EGUIP  USED 
3^ES  IZA  INCH  id  ELECT  CCND  PRCBE 

n  kjo  ns  INCH  —  'LOAT  activated 

^  ^  □  PRESS,  transducer 


height  OF 
WATER  COLUMN 


I - 1  1 6  GAUFT  (2  in.) 

i^./l  FT  X  SZ  65 GAUFT  (4 IN.)  - 

-  □  1 .5  GAUFT  (6  IN.) 

□  _ GALyFT{ _ IN.) 


3"/.  «  ^(^GAUVOC 


WELL  INTEGRITY  ^ 

PROT  CASING  SECURE  ^ 

1  muraPTP  cm  i  as  imtact  w 


IToTAL  gal  purged  I  CONCRETE  COLLAR  INTACT  Z  _ 
OTHER _ _ 


EQUIPMENT  DOCUMENTATION 


/  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED;  PURGMG  SAMPLING 

Q,  □  peristaltic  pump 

0  □  SUBMERSIBLE  PUMP 

□  ST  BAILER 

□  □  PVC^IUCON  TUBING 

□  □  TEaON«IUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSA/AC  FILTER 

□  □  _ 


FIELD  ANALYSIS  DATA 

AMBIENT  AIR  VOA  ppM  WEU  MOUTH  pPM 

!  PURGE  DATA  !•  ■■QALia  GAlI#  GAlIo_ 


EQUIPMENT  I  D. 


decontamination 

METHOD; 

c  I**' — 

I 

pvc 


AMBIENT  AIR  VOA 

PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  jnm 

SPECFC  CONOUCTMTY 
'.omnavan  9  2S oaqjCt 


PPM  RELD  DATA  COLLECTED  Z  IN-UNE 
- ' _  S'  IN  CONTAINER 


-SAL  I  9  gal  sample  OBSERVATIONS 

- □  TURBID 

- ^ -  □  COLORED 

-  _  CLOUDY 


SAMPLE  COLLECTION  REQUIREMENTS 

/  IF  REOUIREO  AT  THIS  LOCATION)  /F 

/  fF  FIELD  preservation  VOLUME  SAMPLE 

ANAl\'TIOL  PARA*«TER  FILTERED  »«THOO  REQUIRED  COLLECTED  SAMPLE  BOTTU  I  D  S 


SAMPLE  LOCATION  I.D.  [  T. 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 


/  r  ■'  0^ MEASURED  ^PC 

^  g  pt  I  □  historical  la^OPC 

□ _ 

- - -  WELL  MATERIAL; 

(jQ  FT  PVC  □ _ 

* - ^ -  □  ss 

■  ,-7  -  >a'.16QAUFT(2IN.) 

fj  J  /  PT  X  □  6SGAL/FT(4IN.)  - 

-  □  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT( _ IN.) 


OF  CASING  (FROM  GROUND)  |/  <I  I 

WEJd.  LOCKED?  WELL  DIA.  INCH  WATER  LEVEL  EQUIP  USED 


B  YES 
□  NO 


□  4  INCH 

□  6  INCH 

□  _ 


»^R  LEVEL  EQUIP  USED 
2  ELECT  CONO  PROBE 

□  FLOAT  activated 

□  PRESS,  transducer 

G  _ 


QAUVOL 


WELL  INTEGRITY: 

,  PflOT.  CASING  SECURE 


,  ,C^TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  Z  _ 
D  /  _ .OTHER _ Z  G. 


EQUiPMEHT  DOCUMENTATION 


/  F  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED:  PURGING  SAMPLMQ 


□  peristaltic  PUMP 

□  SUBMERSIBLE  PUMP 

U  bailer 

□  PVC«)UCON  TU0IHG 

□  TEFLON«tUCON  TUBING 

□  AIR  UPT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  RLTER 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 


rc 

1/ 


/A  f 


>l  U  eA.Cn 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  una 

SPECPC  CONOUCnvrTY 
(unraaem.  •  2S  otgx) 


PPM  WEU  MOUTH 


PPM  RELO  DATA  COLLECTED 


.gal  •_lfl_QAI- 1  O. 


□/IN- 
0  INI 


UNE 

container 


-GAL  i  • _ ^GAL  SAMPLE  OBSERVATIONS 

- - ^ -  G  TURBID 

- G^  COLORED 

a  CLOUDY 
G  CLEAR 

-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

/IF  REQUIRED  AT  THIS  LOCATICPD 

/PFCID  preservation  VOLUME  SAMPLE 

FATERED  METHOD  REQUIRED  COLLECTED 


ANALYTICAL  PARAACTER 


SAMPLE  BOTTLE  IDS 


JWi  James  M.  Montgomery 
Consulting  Engineers.  Inc. 


PAGE  / _ OF 


PROJECT 


SAMPLE  LOCATION  I.D. 


TajT  f'L  >'W4 


JOB  NO.  |^3.oO*^iDATEi  j j ^0 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


1 


CASING  STICK-UP  I  . 
(FROM  GROUND)  I 


WATER  DEPTH 


FT 


E  MEASURED  GTOPOFWEU 
□  HISTORICAL  Drop  OF  CASING 

□ _ 

'^L  MATERIAL;  LOCKED?  WELL  DIA.  0  2 

3  PVC  C _  3  YES  3  4 

C  SS  □  NO  Cs 


FT 


INCH  Wi^R  LEVEL  EQUIP  USED  ' 
INCH  2  ELECT  CCNO  PROBE 

INCH  ~  float  activated 


O  PRESS,  transducer 


HEIGHT  OF 
WATER  COLUMN 


7.^3 


0^  16QAUFT  (2  IN.) 

X  C  65  GAIUFT  (4  IN.)  - 

□  1.5GAlyFT(6IN.) 

□  _ GAL/FT  ( _ IN.) 


c 


/.  ZZ^  GAUVOL 


LJlO 


TOTAL  GAL  PURGED 


WELL  INTEGRITY:  y|V  nC  ' 

PROT.  CASING  SECURE  %,  — 

CONCRETE  COLLAR  INTACT  3^  _  ! 

OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


i  PURGINGiSAMPUNG  EOUIP.  USED; 


✓  IF  USED  FOR: 
PURGING  SAMPLING 


EQUIPMENT  I  D. 


I 


□ 

□ 

□ 

□ 

□ 

□ 


□  PERISTALTIC  PUMP 
Q.  SUBMERSIBLE  PUMP 
!0  BAILER 

□  PVOSIUCON  TUBING 
TEPLON«IUCON  TUBING 
AIRUPT 
HAND  PUMP 
IN-UNE  FILTER 
PRESSA/AC  RLTER 


DECONTAMINATION 

METHOD: 

/ 


□ 

□ 

□ 

□ 

□ 

□ 


c/( 

s/' 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WELL  MOUTH 


PPM 


PURGE  DATA 


h 


TEMPERATURE.  DEG  C 
I  pH.  una 

I  SPEClFCCONOUCTIVrTY 
I  (utTmewem.  •  25  Mg.0 


A  GAL 

a  GAL 

•  QAL 

O  gal 

a  GAL 

RELD  DATA  COLLECTED  G  IN-UNE 

2f  IN  CONTAINER 


SAMPLE  OBSERVATIONS 
□  TURBID 

R  COLORED 
CLOUDY 
□  CLEAR 
□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  :/ IF  REQUIRED  AT  THIS  LOCATION) 


✓  P 

i  /FFKIjD  PRESERVATION  VOLOH*  SAMPLE 

1  M4ALYTICAL  PARAMETER  FILTERED  MCTHOO  REQUIRED  CCLLECTED 


SAMPLE  BOTTLE  I.O.S 


□ 

□ 

□ 

□ 


□ 

□ 

□ 


s 


□ 

□ 


I  NOTES. 


SAMPLErL 


SIGNATURE  OF 


James  M.  Montgomery 
Consulting  Engineers,  Inc. 
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PROJECT 


lAb 


JOB  NO., 


SAMPLE  LOCATION  I.D.  AIU/4 


LOCATION  ACTIVrTY  start:  enO: 


WELL  DEPTH 


WATER  DEPTH 


I  HEIGHT  OF 
I  WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

Cfl^SUREO  OJOP  Of  WELL  CASIN 
□  HISTORICAL  OF  CASINO  (FROL 

□ _ 

W^  MATERIAL:  LOCKED? 

H  PVC  □ _  B^S 

□  SS  □  NO 


CASING  STICK-UP 
(FROM  GROUND) 


locked?  WELLDIA. 
B  TES 
□  NO 


B^.1SaAUFT(2  IN.) 

X  □  SS  GAUFT  (4  IN.)  • 

□  I  S  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


Bzinch 

□  4  INCH 

□  6  INCH 

□  _ 


level  EQUIP  USED:I 
S  ELECT.CONO  PROBE  : 

□  FLOAT  activated 

□  PRESS.  TRANSDUCER  ^ 

c _ ■ 


I 


TOT^ 


EQUIPMENT  DOCUMENTATION 


WEU  INTEGRITY:  YES  NO  I 

- -  PROT.  CASMG  SECURE  A  d  ' 

PURGED  I  CONCRETE  COLLAR  NTACT  3  ^  I 

OTHER _ 3  3i 


^  FUSED  FOR: 

PURGING/SAMPUNG  EQUIP.  USED:  PURQMQ  SAMPLMQ 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 

□  ,  SUBMERSIBLE  PUMP 

a  bailer 

□  PVOSIUCON  TUBINO 

□  TEFLONISIUCON  TUBING 

□  airlift 

□  HANOPUMP 

□  IN4JNC  FILTER 

□  PRESSATAC  FILTER 


decontamination  i 

METHOD;  I 

7^/^  I 

r'^SeJ  I 


ambient  AIR  VOA 


I _ PURGE  DATA 

I  temperature.  DEO  C 
i  DH.  una 

I  SPECFC  CONDUCnVfTY 
I  (unwaaon.  •3Sd*g.4 


FIELD  ANALYSIS  DATA 

PPM  WEa  MOUTH  PPM 

-OAL  I  •____QAL  •___aAL  I  elZ 


FIELD  data  COLLECTED 
GAL  •  GAL  SA 


^N-UNE 
IN  CONTAINER 


.gal  SAMPLE  observations 

-  □  TURBID 

-  □  COLORED 

-  U  CLOUDY 

□  CLEAR 
-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

i 

1/ F  REQUIRED  AT  THG  LOCATION) 

✓  F 

1 

i  /ffclo  preservation  VOLMC 

SANFLE 

1  1 

j  ANALYTICAL  PARAACTER  FLTEREO  METHOD  REQUIRED 

COLLECTED 

SAMPLE  BOTTLE  I.O.S 

PROJECT 


SAMPLE  LOCATION  1.0. 1  T^'  /  ^ 


JOB  NO. 


LOCATION  ACTIVITY 


weu  DEPTH  45.  '2. 


WATER  DEPTH 


HEIGHT  OP 
WATER  COLUMN 


I 


WATER  LEVEL  /  WELL  DATA 


— I  H^measured  □,topopwell  casing  stick-up  I 
PT I  □  historical  Stop  of  casing  (from  ground)  >  I 
—  □ _  . 

- 1  WEU  MATERIAL:  WEU  LOCKED?  WEa  DIA.  d  2  INCH  WATER  LEVEL  EOUIF.  USED'. 


WEU  MATERIAL: 

d  pvc  □ _ 

□  ss 

d  .16GAL;FT(2IN  ) 

X  □  65  GAiyFT  (4  IN  )  - 

□  1.5GALyFT(6IN.) 

C  _ aAL/FT( _ IN  ) 


O'  YES 
□  NO 


□  4  INCH 

□  6  INCH 

□  _ 


W^R  LEVEL  EOUIF.  USED: 

m  ELECT.CONO.FflOaE 

□  FLOAT  ACnVATEO 

□  PRESS.  TRANSDUCER 
_ 


WELL  INTEGRITY:  ' 

I  PROT.fiAM«  SECURE 


TOTAL  GAL  PURGED 


.YE»  MO 

ilSfiS 


EQUIPMENT  DOCUMENTATION 


✓  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP.  USED:  PURGING  SAMPLING 

□  □  PERISTALTIC  PUMP 

□  □  SUBMERSIBLE  PUMP 

El  O  BAILER 

□  □  PVOSIUCON  TUBING 

□  □  TEFLON«IUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  FILTER 


EQUIPMENT  1.0. 


decontamination 
^MFTHOO:  I 

v/c./l/<  " 

Ox  oJ«Ar 


FIELD  ANALYSIS  DATA 


AMBIENT  air  VOA 


PURGE  DATA 

TEMPERATURE.  DEC  C 
pH.  wm 

sPEOFie  coNOucrrvmr 
(unVMMRi.  •  2S  Si«.ct 


PPM  I  WELL  MOUTH 


9  ^  GAL  1 9  _L2_GAL  9  gal  •  >■  €  GAL  9 . 


PPM  FIELD  data  collected  n/IN-UNE 
- -  Cl  IN  CONTAINER 


-GAL  SAMPLE  observations 

-  Q  TURBID 

-  0  COLORED 

-  U  CLOUDY 

a  CLEAR 
ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/ IF  REQUIRED  AT  THIS  LOCATION) 

/PPmO  FRESERVATCN 
ANAOnCAL  PARAI«TER  F1.TERED  ICTHOO 


✓  F 

VOLLMC  SAMPLE 
REQUIRED  COLLECTED 


SAMPLE  BOTTLE  I.0.-S 


t 


JMM  James  M.  Montgomefy 
Consulting  Enginesrs,  Inc. 
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PROJECT 


JOB  NO. 

DATE 

SAMPLE  LOCATION  I.D. 


LOCATION  ACTIVITY 


START; 


iS2. 


ENO 


f035 


I  WELL  DEPTH 


'I'  7^ 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


FT 


V= 


FT 


WATER  LEVEL  /  WELL  DATA 

a^MEASURED  □TOPOFWEU  CASING  STICK-UP 
□  HISTORICAL  Q^TOP  OF  CASING  (FROM  GROUND) 
□ 


z  ^  ft 


Wm  MATERIAL: 

O^c  □ _ 

□  ss 


W^  LOCKED? 
0  YES 
□  NO 


WELLDIA.  n^INCH 
a^INCH 

□  6  INCH 

□  _ 


□^16QAUFT(2IN.) 
[7.6SGAl/FT(4iN.) 

□  I.SGAL/FTieiN.) 

□  _ GAUFT( _ IN.) 


GALMX 


WATER  level  equip  used  I 
0  elect.cono  probe 

□  FLOAT  activated 
D  PRESS.  TRANSDUCER 
-□  _ 


Ut  V  ?  I  /YoTAL  sal  PURGED 


WELL  INTEGRITY:  vES  Npi 

PROT.  CASING  SECURE  ^  - 
CONCRETE  COLLAR  INTACT  3^  _  I 
OTHER _ ~ 


EQUIPMENT  DOCUMENTATION 

DECONTAMINATION 

/r  USED  FOR: 

METHOD: 

PURGING/SAMPUNG  EOUIP  USED:  PURGMG 

SAMPUNQ 

EQUIPMENT  1.0. 

/ 

□ 

□ 

PERISTALTIC  PUMP 

Q 

SUBMERSIBLE  PUMP 

' 

0 

BAILER 

"I' 

i}c 

■f  5  ~ 

a 

□ 

PVC/SIUCON  TUBING 

□ 

□ 

TERON/SIUCON  TUBING 

VQ.  v  ^ 

□ 

□ 

AIR  UFT 

□ 

□ 

HAND  PUMP 

□ 

IN4JNE  FILTER 

□ 

PRESS/YAC  FILTER 

□ 

□ 

FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


PURGE  DATA 

•  _i-<ML 

•  ^  GAL 

#  VO  Q*L 

0  GAL 

•  GAL 

TEMPERATURE.  OEG  C 
pH.  una 

SPECPC  CONOUCTMTV 
(unwowon.  •  2S  4PBX) 

— 7P— 

—7Z - 

7  56 

7  4/ 

1^1 10 

/^■7<b 

FIELD  DATA  COLLECTED  C^-U  NE 

a  IN  CONTAINER 

SAMPLE  observations 
n,  TURBID 
0  COLORED 

□  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REOUIREMENTS 

(/  IF  REOUIREO  AT  THIS  LOCATION) 

/IFFCLO  PRESERVATION 
FI.TEHEP  fcgTHOO 


ANALYTICAL  PARAMETER 


VOLUME 

REOUIREO 


✓  r 

SAMPLE 

COUECTED 


SAMWE  BOTTLE  I.D.S 


□ 

□ 

□ 

3 

3 

NOffeS. 


□ 

□ 

□ 

□ 

S 

□ 

□ 


i>J*4xr  irJai 


J/ 


SIGNATURE  OP  SAMPLER 


James  M.  Montgomefy 
Consutting  Engineers,  Inc. 
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PROJECT 


5 /Ah 

JOB  NO. 

DATE 

SAMPLE  LOCATION  LD. 


Tajt/C  M  U 


LOCATION  ACTIVrTY 


START:  '  /  ENO:/^^^ 


WELL  DEPTVI 


FT 


CASING  S7TCK-UP 
(FROMOnOUNO) 


/"/o'ftI 


WATER  DEPTH 


67.6(, 


WATER  LEVEL  /  WER  DATA 

a^^SUREO  QTOPOFWELL 
□  HISTORICAL  0  TOP  OF  CASING 

□ _ 

MATERIAL  WEU  LOCKED?  WEU  OIA  INCH 

H  PVC  □ _  ET  yes  04  INCH 

□  SS  □  NO  □  6  INCH 


height  OF 
WATER  COLUMN 


:iyL. 


FT 


□^.16GAUFT(2IN.)  J 
X  □^.6SGAUFT(4IN.)  • 

□  1.5GAL/FT(6IN.) 

□  _ QAUFT( _ IN.) 


tag 


6ALA/0L 


W^R  LEVEL  EOUIP  USED:! 
E  ELECT.CCNO.PROBE  : 

□  FLOAT  activated 

□  PRESS.  TRANSDUCER 

-□  - 


tJt'l  VO/  i0' 
/</■ 


OAL  PURGED 


WELL  INTEGRITY 
PflOT.  CASING  SECURE 


YES  NO  I 
171  -  : 


CONCRETE  COLLAR  INTACT  C  ^  ' 
OTHER _ Z 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPLING  EOUIP.  USED: 


□ 

□ 

□ 

□ 

□ 


/  IF  USED  FOR: 

PURGMQ  SAMPUNQ 
□/  □  PERISTALTIC  PUMP 

0  □/  SUBMERSIBLE  PUMP 

BAILER 

PVOSIUCON  TUBING 
TEFLONiSiUCON  TUBING 
AIRUFT 
HAND  PUMP 
IM^JNE  FILTER 
PRESSAIAC  nLTER 


EQUIPMENT  1.0. 


DECONTAMINATION 

METHOD: 

/ 


□ 

□ 

□ 

□ 

□ 

□ 

□ 


^  P-/C 

/O 

/'  ' 


RELO  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


PURGE  DATA 

•  ^0  GAL 

•  /  /Q  gal 

O  ICo  QAL 

o  gal 

TEMPERATURE.  DEG  C 
pH.unia 

sPEcrc  ccNoucnvnY 
(umnewem.  9  25  oagx) 

77T~~ 

m 

't 

— 7Z - 

-7-/2. 

7  a; 

'7<?o 

Xao 

‘xno 

HELD  DATA  COLLECTED  □  ^-UNE 

B'  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
n/:OLORED 
E  CLOUDY 

□  CLEAR 

□  ODOR 


I 


Jamas  M.  Montgomery 
Consulting  Engineers,  inc. 


PAGE 


PROJECT  SlPrD  PHABfc 


JOB  NO,  as-7300i,l  DATE  I 


SAMPLE  LOCATTON  I.D.  ' 


LOCATION  ACTIVITY  I  start 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 


’O'?  FT 


'^MEASURED 

HISTORICAL 


□  top  OF  WELL  CASING  ST7CK-UP 
BiOP  OF  CASING  (FROM  GROUND) 


WELL  MATERIAL: 


I  0.*^  ^ 


WELL  LOCKED?  WELL  DIA.  Q  2  INCH  WATER  LEVEL  EQUIP  USED 


I -  □  .16GAL/FT(2IN.) 

(3-2.H  FT  65  GAUFT  (A  IN.)  - 

-  1 .5  GAUFT  (6  IN.) 

□  _ GAUFT( _ IN.) 


or  YES 
□  NO 


S,4  INCH 
□  6  INCH 


QALWOL 


B  ELECT  CONO.PROBE 

□  FLOAT  ACTIVATED 

□  PRESS.  TRANSDUCER 

□  _ 


1  WELL  INTEGRITY  ves  NOi 

- ,  PHOT.  CASING  SECURE  B  — 

TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  ^  □ 
_ _ 1  OTHER _ Z 


EQUIPMENT  DOCUMENTATION 


/  r  USED  FOR: 

PURGtNG«AMPUNQ  EOUIP.  USED:  PURGMQ  SAMPLMG 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 

ST'  bailer 

□  PVOSIUCON  TUBING 

□  TEFLON/SIUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESS/VAC  FILTER 


DECONTAMINATION 

METHOD: 

2Te-/Wl  C  L£/}jU 

^ 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 

i  TEMPERATURE.  DEO  C 
:  OH.  uns 

I  sPEcric  coNOocnvnY 
,  (umnoNon.  •  25  d*o.c) 


I  ^/p^PPM  WELL  MOUTH  _ pPM  FIELD  DATA  COLLECTED  CjN-UNE 

'  ^ - -  - ^  IN  container 

9  iS?  Q*L  O  ,GM.  #/g^  GAL  GAL  •  GAL  SAMPLE  OBSERVATIONS 

- = - - -  □  TURBID 

“TH  ^7!  TTo  C  colored 

- ^ - - - ^tXLOUDY 

_  /(KrO  /o-c^  Q  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  :/ IF  REQUIRED  AT  THIS  LOCATION) 

I  ..ii.  ✓FFeUD  PRESERVATION  VOLUH*  SAMPLE 

!  ANALYTICAL  PARAkCTER  FITEREO  ACTHOO  REOUIREO  COLLECTED 


SAMPLE  bottle  I  D  S 


erl  ^ -  ‘ 


r 


James  M.  Montgomery 
Consulting  Engineers,  inc. 


PROJECT  iSI/VC? 


JOB  NO. 


^SSESL 


SAMPLE  LOCATION  I.D. 


LOCATION  ACTIVITY  STAfm07VS^N0  0^0^ 


WELL  DEPTH  i 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

,  ^ — ^-STmeasureo  ^8«  will  ell  casing  sncK-up  I  TZ~Z 

>  .  -  ~  ~  I  □  HISTORICAL  8'TOP  OF  CASING  (FROM  GROUND)  I 

'  □ _ 

- 7— - 1  W^  MATCTIAL;  WELL  LOCKED?  WELL  OIA.  □  2  INCH  WATER  LEVEL  EOUIP  USED 

•T  -  S  FT  -gr  »vc  ^ - Sr^ES  "Sri  inch  cond  probe 

- '  □  SS  □  NO  C  6  INCH  Z  float  activated 

Q  i;  PRESS,  transducer 


- 1  □  .16GAUFT(2IN.) 

FT  I  X  S  65  GAUFT  (4  IN.)  - 

-  □  1.5GAL(FT(6IN.) 

□  _ GAUFT( _ IN.) 


gALWOtl  WELL  INTEGRITY:  vgs  i^. 

- ,  PROT  CASING  SECURE  ^  — 

^  /Co  total  gal  purged  concrete  collar  intact  S  — 
_ i  OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


✓  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED:  PURGING  SAMPLING 


EQUIPMENT  I  D. 


□  peristaltic  PUMP 

□  SUBMERSIBLE  PUMP 
^  BAILER 

□  PVC/SILICON  TUBING 

□  TEFLON/SIUCON  TUBING 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSIVAC  FILTER 


FIELD  ANALYSIS  DATA 


DECONTAMINATION 

METHOD: 


AMBIENT  AIR  VOA  j-p-  PPM  WELL  MOUTH  pPM  RELO  DATA  COLLECTED  IN-UNE 

_  _  ‘  Im  'N  CONTAINER 

JHGE  DATA  •  •.Z^O.OAL  1  oZ£i2.QAL  I  •2£^GAL  I  9  ZSSJSm]  SAMPLE  OBSERVATIONS 


PURGE  DATA 

TEMPERATURE.  DEG  C 
BH.  jnn 

SPECIFIC  coNDucnvmr 

(umnowon.  9  25  M0.e) 


/WO 


□  TURBID 
n  COLORED 

«  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

/  IF  REQUIRED  AT  THIS  LOCAT1CN)  /  fp 

/rFeU)  PRESERVATION  VOtU»«  SAMPLE 
ANALYTCAL  PARAtgTER  FILTERED  LCTHOO  REQUIRED  CCUECTEO 


SAMPLE  BOTTLE  I.D.S 


James  M.  Montgomery 
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WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  /01  ^ 


WATER  DEPTH 


9s.f:3 


FT 


height  of 

WATER  COLUMN 


FT 


la^MEASURED 

□  HISTORICAL 


WEy.1 

a^vc 

□  ss 


□  top  OF  WELL 
?TOP  OF  CASING 

□  _ 


CASING  STICK-UP 
(FROM  GROUND) 


LOCKED? 
H  YES 
□  NO 


WELL  DIA. 


□  .16aAUFT(2IN.) 
^.6S  GAUFT  (4  IN.)  • 

□  1  S  GAUFT  (S  IN.) 

□  _ GAUFT  ( _ IN.) 


r  7-  ^3^ 


GAUVOL 


Z.O 


rh 


□  2  INCH 
SCINCH 

□  6  INCH 

□  _ 


WATER  level  EQUIP  USED  : 
ar  ELECT.CONO  PROBE 

□  FLOAT  activated 

□  PRESS.  TRANSDUCER 


/5"6  TOTAL  GAL  PURGED 


WELL  INTEGRITY  YES 

PHOT  CASING  SECURE  9 
CONCRETE  COLLAR  INTACT  S' 
OTHER _ 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNG  EOUIP  USED; 


•r  r  USED  FOR: 
PURGING  SAMPLING 


□ 

g" 

□ 

□ 

□ 

□ 


□ 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 
Sr  BAILER 

□  PVC«lUCON  TUBING 

□  TEFLONAILJCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSATAC  FILTER 

□  _ 


EQUIPMENT  1.0. 


DECONTAMINATION 

METHOD: 

CUteAl-N 

/yoa«(aS 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEa  MOUTH 


PPM 


PURGE  DATA 


TEMPERATURE.  DEG  C 
i  pH.  una 

i  SPECIFCCONOOCTMTY 
i  (umno*/em.  G  2SMg.e| 


a  GAL 

o 2£gal 

•  GAL 

a  GAL 

•7.  O 

^TT, 

JSDO 

/*foo 

RELO  DATA  COLLECTED  □  IN-UNE 

IN  container 

SAMPLE  OBSERVATIONS 

□  TURBID 

□  COLORED 
B^CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

1/  IF  REQUIRED  AT  THIS  LOCATIONI  /  ^ 

/  P  FCLO  PRESERVATION  VOLUMC  SAMPLE 

FILTERED  LCTHOO  REQUIRED  COLLECTED 


ANALYTICAL  PARAMETER 


SAMPLE  bottle  I  D  S 


I  II  II  l§ 


JMW  James  M.  Montgomery 
Consulting  Engineers,  Inc. 
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PROJECT  I 


SAMPLE  LOCATION  I.D.  I  CC  l3>  -  ^ 


JOB  NO. 


-^S"73  cO-(  I  i  DATE;  /  ^  /  - 


LOCATION  ACTIVITY 


START:  q  ENO:  /  f 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


I  'r'i^  FT 


S'  MEASURED 
G  historical 


□  top  of  WELL 

^OP  OF  CASING 

□  _ 


CASING  STICK-UPITt^i  ^ 
(FROM  GROUND)  I  ! 


WATER  DEPTH 


■  V 


FT 


WELL  MATERIAL: 

ST  pvc  C _ 

□  ss 


WELL  LOCKED?  WELL  DIA.  G  2  INCH 
QYES  INCH 

G  NO  06  INCH 


WATER  level  EGUIP  'JSED 
3^ ELECT  CONO  PRCBE 
G  FLOAT  activated 
G  PPESS  transDLCER 


height  OF 
water  column 


- -  13'  IS  GAfFT  (2  IN.) 

FTj  X  *  .65  GALFT  (4  IN.)  • 

- ‘  G  1.5GAUFT(6IN.) 

G  _ GAUFT( _ IN.) 


tfTi%g'.57GAUVOL 


l_!  Q  TOTAL  QAL  PURGED  I 


WELL  INTEGRITY  'ES 

PROT  CASING  SECURE  G 
CONCRETE  CCXLAR  INTACT  ^ 
OTHER _ 


NO 


EQUIPMENT  DOCUMENTATION 

/  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED.  PURGV40  SAMPLING  EQUIPMENT  I  D. 


□ 

□ 

PERISTALTIC  PUMP 

S' 

□ 

SUBMERSIBLE  PUMP 

•z 

bailer 

□ 

□ 

PVC/SIUCON  TUBING 

□ 

□ 

TEFLOHGIUCON  TUBING 

□ 

□ 

AIRUFT 

□ 

□ 

HAND  PUMP 

□ 

IN-UNE  RLTER 

□ 

PRE5SYAC  RLTER 

□ 

□ 

DECONTAMINATION 

METHOD 

C  I 

P 

•v 


AMBIENT  AIR  VOA 


PPM 


FIELD  ANALYSIS  DATA 

WEU  MOUTH 


~  PPM 


I 


PURGE  DATA 


temperature.  OEGC 

pH.  gna 

SPECf  C  CONOUCnVITY 
lumnot/an.  0  35  Mg.e) 


0  /O  QAL 

•  so  GAL 

•  /Oc  GAL 

&  GAL 

O  GAL 

L  (9 

V  o 

to  ^ 

600 

600 

RELD  DATA  COLLECTED  C  IN-LINE 

s  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
Q  COLORED 
^ CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

/  IF  REQUIRED  AT  THIS  LOCATION) 

/  r  FCLO  PRESERVATION  VOLUVC 
FCTEREO  »*THOO  REQUIRED 


analytical  PARAMETER 


✓  r 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  l-O.S 


□ 

□ 

□ 

□ 

□ 

□ 


□ 

□ 

□ 

□ 

a 

□ 

□ 


NOTES. 


SIGNATURE  OF  SAMPLER 


-  J' 


James  M.  Morttgomery 
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SAMPLE  LOCATION  I.D. 


JOB  NO. 

I 

LOCATION  ACTIVITY  [start  j  -  end  O ^ 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


WATER  DEPTH 


O  S'  FT 

O  FT 


^  4Sr MEASURED  □  TOP  OF  WEU  CASING  STICK-UP  r~,  ^ 

^  I  □  HISTORICAL  a^P  OF  CASINO  (FROM  GROUND)  i  /  f 
□ _ 

- [  MATERIAL;  WELL  LOCKED?  WELL  DIA.  □  2  INCH  WATER  LEVEL  EQUIP  USED 

FT  I  Kl  PVC  □ -  BT  YES  gl^INCH  S' ELECT  CONO  PROBE 

- □  SS  □  NO  □  6  INCH  Q  float  activated 

2  □  PRESS,  transducer 


HEIGHT  OF 
WATER  COLUMN 


□  .16GAUFT(2IN.)  J  GAUVOL 

FT  I  X  a.  S5GAL/FT(4IN.)  -  - - - 

-  □  1.SGAlyFT(6IN.) - 

□  _GAUFT(_IN.)  HA‘>0  totalgalpurge 


/  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED;  PURGING  SAAIFLING 


EQUIPMENT  DOCUMENTATION 

D  FOR: 

SAAIFLING  EQUIPMENT  I  D 


- 1  WEU  INTEGRITY  YES  W 

- ,  PROT  CASING  SECURE  _ 

TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  _ 
_ !  OTHER _ ~ 


DECONTAMINATION 

METHOD; 


□  PERISTALTIC  PUMP 
□^SUBMERSIBLE  PUMP 
a  BAILER 

□  PVC/SiUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AIR  UFT 

□  HAND  PUIliV 

□  IN-UNE  FILTER 

□  PRESSAIAC  FILTER 


iCCv-  -Lu' 


AMBIENT  AIR  VOA 


PURGE  data 
TEMPERATURE.  DEG  C 

pH.  unia 

SPECff  C  CONOUCnVfTY 
(umnowcm.  •  25  «5.ci 


FIELD  ANALYSIS  DATA 

PPM  WELL  MOUTH  —  ppM  HELD  DATA  COLLECTED 


I  PPM  I  »»cu.iviwum  —  PPM  HELD  DATA  COLLECTED  C  IN-UNE 

_ _ _  a  IN  container 

9  ,/<?_GAL  O  gal  9£^r^  ,  gal  •  /S~o  GAL  e>^‘'<OGAL  SAMPLE  OBSERVATIONS 

W- _ I  ^  □  TURBID 

□  COLORED 


C  CLEAR 
□  ODOR 


/ChS-C' 

/o-o-O 

/o-csO 

SAMPLE  COLLECTION  REQUIREMENTS 

!✓  IF  REQUIRED  AT  THIS  LOCATION)  ^ip 

ANALYTICAL  PAHAi-rrpR  ^  P  F«J)  PRESERVATION  VOLUME  SAMPLE 

ANALYTICAL  PARA*«TER  PITEREO  HCTHOO  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  I  D  S 


■JiWI  James  M.  Montgomery 

Consulting  Engineers,  Inc. 


PAGE 


PROJECT  iSlAO  /  R  l//=S  -  Rqun  O  ^  I  JOB  NO.  j  Oo~^  DATEUT  /  :L  <  /  TO 

I  LOCATION  ACTIVITY 


SAMPLE  LOCATION  I.D.  QIWQ  -  (2(3  '  A- 


STAHT  Qg-^^  END:  //^Q 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  \//0 


WATER  depth  I 

L 


FT 


%  ^ 


FT 


HEIGHT  OF  r 
WATER  COLUMN  L 


»2-^5 


FT 


MEASURED 

HISTORICAL 


□  top  OF  WELL 
fZl  TOP  OF  CASING 

□  _ 


CASING  STICK-UP f 
(PROM  GROUND)  L 


/.i 


W^L  MATERIAL; 

Zpvc  □ _ 

□  ss 


W^l 

Syes 

□  NO 


WELL  DIA.  □  2  INCH  wath^lEVEL  EQUIP 

C3^  INCH  SELECT  CCNO  PPC0E 

'■'6  INCH  1-  float  ACTIVATED 

Q  Z  PRESS.  TRANSCUCcR 


□ 

X  a.ss( 

□  1.5GAUFT(6IN.) 

□  _ GAUFT( _ IN.) 


16GAUFT(2IN.)  J  7 
6S  GAUFT  (4  IN.)  -  |  ' - - 


GAUVOL 


HJQ 


TOTAl.  GAL  PURGED 


WELL  INTEGRITY-  vES  ^ 

PROT.  CASING  SECURE  3  _ 

CONCRETE  COLLAR  INTACT  S'  _ 

OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 

✓  IF  USED  FOR: 

;  PURGING.SAMPUNG  EQUIP  USED:  PURGING  SAMPLING  EQUIPMENT  I  D. 


□ 

□ 

PERISTALTIC  PUMP 

a 

□ 

SUBMERSIBLE  PUMP 

□ 

-a: 

BAILER 

□ 

□ 

PVOSiUCON  TUBING 

□ 

□ 

TEaON«IUCON  TUBING 

□ 

□ 

AIRUFT 

□ 

□ 

HAND  PUMP 

□ 

IN-UNE  RLTER 

□ 

PRESSA/AC  RLTER 

□ 

□ 

DECONTAMINATION 

METHOD: 

3  r'c  ^  ^  ^ 

flA/i-ien 

1*0%  £ 


AMBIENT  AIR  VOA 


PPM 


FIELD  ANALYSIS  DATA 

WELL  MOUTH 


PPM 


PURGE  DATA 


I  TEMPERATURE.  DEG  C 
I  pH.  una 

sPEcric  ccNOucnvrTY 
I  (umnoaon.  •  2S  d*g4) 


a  GAL 

a  ^r^GAL 

•  30  GAL 

a  GAL 

V/a 

N/A 

(f 

c,r 

Xio  a 

/  zc^ 

/  Zo-O 

/ 

RELO  DATA  COLLECTED  C  IN-UNE 

21  IN  CONTAINER 

SAMPLE  OBSERVATIONS 
□  TURBID 
^COLORED 
■S'  CLOUDY 
C  CLEAR 
C  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 


1/  IF  REQUIRED  AT  THIS  L0CAT10NI 


ANALYTICAL  PARAMETER 


/FFeiO 

FI.TERED 


□ 

□ 


PRESERVATION 

METHOD 


□ 

□ 

□ 


VOLUME 

REQUIRED 


✓  r 

SAMPLE 

COLLECTED 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


SAMPLE  bottle  I.D.S 

/ 

/ 

I 

t 

l'~ 


NOTES. 


James  M.  Montgomery 
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PROJECT  iSl  A-P  P  e  I  ^ 


SAMPLE  LOCATION  I.D. 


WELL  DEPTH 


WATER  DEPTH 


I  HEIGHT  OF 
I  WATER  COLUMN 


JOB  NO.  ISHOOHi  DATEI  ^/3y/fc5 


LOCATION  ACTIVITY  1 

WATER  LEVEL  /  WELL  DATA 


fl'MEASURED  □  TOP  OF  WELL  CASING  STICK-UP  I  J  _ 

i~l  uisTOQirAi  S-rns  rts /'Aeikift  /esrsu  aboi  lunt  >'*' 


'0-00  ^  □  HISTORICAL  S-TOP  OF  CASING  (FROM  GROUND)  Ll_L__J 
-  □ _ 

-  WELL  MATERIAL;  WELL  LOCKED?  WELL  DIA.  □  2  INCH  WATER  LEVEL  EQUIP  USED 

^  ^  Pvc  □ _  S^s  JSt*  inch  'Stelect  cono  probe 

«2-_Z -  □  SS  □  NO  06  INCH  M  FLOAT  aCTFVATED 

I.J  w  PRESS,  transducer 

'  U  - . .  r' 


- 1  □  .16GAUFT{21N.) 

PT  X  B  .6S  GAUFT  (4  IN.)  - 

- '  0  1.5  GAiyFT  (6  IN.) 

□  _ GAUFT( _ IN.) 


t- OAUVOL  well  INTEGRITY:  YES  NO 

,  PflOT  CASING  SECURE  3"  _ 

/  <r  total  gal  purged  concrete  collar  intact  S'  _ 

^  /VTUca 


/  *  USED  FOR: 

PURGING/SAMPUNG  EOUIP.  USED;  PURGMG  SAMPLING 


EQUIPMENT  DOCUMENTATION 

DFOR: 

SAMPLING  EQUIPMENT  1.0. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 
^  BAILER 

□  PVOSIUCON  TUBING 

□  TEFLON«lUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSA/AC  FILTER 


DECONTAMINATION 

METHOD: 

SV  e&«— V  C 
P-T 


I _ PURGE  DATA 

,  TEMPERATURE.  DEG  C 
!  pH.  uraa 

j  SPECIFC  CONOUCnVITV 
I  (umnowem.  O  2S  Mg.c) 


FIELD  ANALYSIS  DATA 

AMBIENT  AIR  VOA  —  PPM  WEU  MOUTH  ^  ppM  HELD  DAI 

HGEDATA  •  PAL  a  SV  GAL  a  /oO  GAL  a  /SQ  GAL  9 

IRE.OEGC  - ^ - ^ -  ■  .  Z 


PPM  HELD  DATA  COLLECTED  □  IN-UNE 
■ - -  []J  IN  CONTAINER 

a  /so  GAL  a  GAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

— 27?* - C  COLORED 

— - ^  CLOUDY 

//O-O  Q  CLEAR 


SAMPLE  COLLECTION  REQUIREMENTS 

:  :/  IF  REQUIRED  AT  THIS  LOCATION)  /  IF 

.....  /P  FIELD  PRESERVATION  VOIUH*  SAMPLE 

analytical  parameter  FR.TERED  LeTMOO  REQUIRED  COLLECTED  SAMPLE  BOTTLE  IDS 


NOTES. 


SlftklATt  lOC  Q|r 


/j/y 


JMW  James  M.  Montgomery 
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PROJECT  !S  1  AVP  /  nLl/y^S 

JOB  NO. 

date 

!  hci 

- 7 - 

/  i 

SAMPLE  LOCATION  I.D. 

C>/A  0  -  0^  - 

LOCATION  ACnVITY 

START:  /if  2.^  END-  /  S'VS^ 

WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


WATEP  DEPTH 


height  of 
WATER  COLUMN 


FT 


S^MEASUPEO 
□  HISTORICAL 


FT 


□  top  ofweu 

^^P  OF  CASING 


CASING  SnCK-UPl  ~ 
(FROM GROUND)  I 


WELL  MATERIAL: 

S.  Pvc  □ _ 

□  ss 


LOCKED? 

^Tyes 

□  NO 


WELL  DIA.  □  ^CH 
JSeimCH 
C  6  INCH 


□  16GAUFT(2IN.) 
a-  65  GAUFT  (A  IN.)  - 

□  1.SGAUFT(6IN.) 

□  _ GAUFT( _ IN.) 


p  ^-7  OAUVOL 


WATtR  level  EQUIP  USED 
ELECT  CCNO  PRC8E 
□  FLOAT  activated 

G  PRESS,  transducer 
“  u  _ 


H  ^^0 


TOTAL  GAL  PURGED 


WELL  INTEGRITY  vES  nc 

PROT.  CASING  SECURE  ^  Z 
CONCRETE  COLLAR  INTACT  S'  _ 
OTHER _ G 


EQUIPMEfr  DOCUMENTATION 

I  /  IF  USED  FOR; 

I  PURGING/SAMPUNG  EQUIP  USED:  PURGMQ  SAMPLING  EQUIPMENT  I  D. 

□  □  PERISTALTIC  PUMP  _ 

□  SUBMERSIBLE  PUMP  _ 

□  BAa£R  - 

I  □  □  PVC«1UC0N  TUBING 

'  □  □  TEFLOHSIUCON  TUBING 

{  □  □  AIR  UPT 

I  □  □  HAND  PUMP  _ 

i  □  IN-UNE  FILTER 

□  PRESSA/AC  RLTER 

□  □  _  _ 


DECONTAMINATION 

METHOD: 

C  '  e^w 
P 

I  i^\jes 


HELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 


TEMPERATURE.  DEG  C 
pH.  una 

SPECPC  CQNOUCnVITV 
(umnoaon.  •  25  Otgxi 


—  PPM 


WEU  MOUTH 


—  PPM 


•  S'  GAL 

•  yo  GAL 

♦  _^C_GAL 

•  GAL 

6-4 

/o«o 

/€CrO 

/CrCrO 

/CrO^ 

PIELO  DATA  COLLECTED  C  IN-UNE 

B  IN  CONTAINER 

SAMPLE  OBSERVATIONS 
□  TURBID 
COLORED 


'CLOUDY 
Q  CLEAR 
□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  I/’IFREOUIREOATTHISLOCATIQN)  ^0 

/P  FIELD  PflCSCRVATIGN  VOLUME  SAMPLE 

F6.TERED  METHOO  REQUIRED  COLLECTED  SAMPLE  BOTTLE  I.D.S 

□  _ ' _ 


analytical  paraacter 
_ 


James  M.  Montgomery 
Consulting  Engineers,  Inc. 
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PROJECT  S'l. A' P  1  P.\ 


SAMPLE  LOCATION  I.D. 


-  at  ^ 


LOCATION  ACnVITY  start: /CJio  EnO:  J  /  3C 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


^  H  ,'7'- 


MEASURED  nrOPOPWEa  CASING  STICK-UP  f^TTprl 

HISTORICAL  ia^P  OF  CASING  (FROM  GROUND)  I 

□ -  . 

W^  MATERIAL  W^  LOCKED?  WELL  OIA. .,9^  INCH  WAT^  LEVEL  EQUIP  USED 

■H^VC  □ _  fi^S  □  4  INCH  jS'^ELECTCONO  PROBE 

□  SS  □  NO  □  6  INCH  y  FLOAT  ACTIVATED 

nw  PRESS,  transducer 


W^  MATERIAL 

■H^VC  □ _ 

□  SS 


-  K1  .1SGAUFT(2IN.) 

/6-^6  ^  X  □  .6SQAUFT{4iN.)  - 

-  □  1.5GAUFT(SIN.) 

□  _ GAUFT( _ IN.) 


'■  ’  !  WELL  INTEGRITY  vES  no 

- ,  PROT  CASING  SECURE  g 

^  TOTAL  OAL  PURGED  CONCRETE  COLLAR  INTACT  C  _ 

'  7  OTHER _ _  ^  —  ~ 


EQUIPMENT  DOCUMENTATION 


^IFUSEOFOR: 

PURGING/SAMPUNQ  EQUIP.  USED:  PUR6MQ  SAMPLING 
i  □  □  PERISTALTIC  PUMP 

Qy  □  SUBMERSISLE  PUMP 

i  m  S'  BAILER 

□  □  PVOSIUCON  TUBING 

I  □  □  TEFLON«<UCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN.Ut«  FILTER 

!  □  PflES»VAC  FILTER 


EQUIPMENT  1.0. 


DECONTAMINATION 

METHOD: 

■  . 


j  'O  _w  -fS- 


RELO  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 


TEMPERATURE.  DEG  C 
pH.  una 

SPECPC  CONDUCTMTY 
(utnneaem.  O  2S  mq-R 


PPM  WEU  MOUTH 
_QAL  •_2_iL.QN-  •- 


*7300) 


/OoCi 


PPM  RELO  DATA  COLLECTED  □  IN-UNE 
-  ■  _ _  Bl  IN  CONTAINER 

_QAL  •  GAL  a  GAL  SAMPLE  OBSERVATIONS 
- □  TURBID 

- □jcolored 

-  g CLOUDY 

y  CLEAR 

-  □  ODOR 


ISAMPLE  COLLECTION  REQUIREMENTS 

!  y  IF  REQUIRED  AT  THIS  LOCATION) 
iANALTTCAL  PARAMETER 


VOLUME 

REQUIRED 


✓  e 

SAMPLE 

collected 


SAMPLE  BOTTLE  I.D.S 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 


JOB  NO.  IjIS  -71  OC'il  1  DATEl 
LOCATION  ACTIVITY  start:C  755'  eno  /  OT 


WELL  DEPTH 

WATER  depth 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 

MEASURED  □  TOP  OF  WELL  CASING  STICK-UP  f 


— — -  S  MEASURED  UTOPOFWELL  CASING  STICK-UP  | 

bC  ^  □  HISTORICAL  ^YOP  OF  CASING  (FROM  GROUND)  I  ^  ^  : 

□ - 


W^L  MATERIAL: 

^PVC  G _ 

□  ss 


^LLC 
a  YES 
□  NO 


LOCKED?  WELL  OIA.  0^  INCH  w^n  LEVEL  EQUIP  USE" 
IS  □  4  INCH  25  elect  CCNO  PROBE 

J  n  6  INCH  G  FLOAT  ACTIVATED 

'  Q  G  PRESS,  transducer 


-  QJ  .16GAUFT(2IN.) 

z  O.  PT  X  G  .65  GAUFT  (4  IN.)  > 

-  □  T5  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


GAUFT  (2  IN.)  r4  3- tn  GAUVOt 

GAUFT  (4  IN.)  -  I - '■ - 

GAUFT  (6  IN.)  - 

.  GAUFT  C_  IN.)  H  S~?'  total  GAL  PURG6I 

EOUiPMENT  DOCUMENTATION 

0  FOR: 

SAMPLING  EQUIPMENT  I  D 


/  IF  USED  FOR: 

'  PURGING/SAMPUNG  EQUIP.  USED:  PURGING  SAMPLING 
!  □  □  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 

B  '3'  BAILER 

□  □  PVC^iUCON  TUBING 

□  □  Tm.ON«IUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSA/AC  FILTER 

□  _ 


_ 1  WELL  INTEGRITY 

-  .|  PROT.  CASING  SECURE  — 

TOTAL  GAL  PURGED  |  CONCRETE  COLLAR  INTACT  3:  _ 
_ _  OTHER _ Z  G 


DECONTAMINATION 

METHOD: 


AMBIENT  AIR  VOA 

PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  unia 

SPECFC  CONOUCnvnY 
(umnoMn.  •  2SdM.ei 


FIELD  ANALYSIS  DATA 

PPM  I  WEU  MOUTH 


.QM.  O 


WEU  MOUTH  PPM  FIELD  DATA  COLLECTED  C  iN-UNE 

^ _ _  2  IN  container 

QW.  •  0  GAL  •  GAL  O  GAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

"TO - ST? - 7r9 - □  COLORED 

- - -s^ CLOUDY 

730  .  _ -  ,  _ 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/ IF  REQUIREO  AT  THIS  LOCATION)  /p 

✓FFeiO  PRESERVATION  VOLUME  SAMPLE 

ANALYTICAL  PARA*«TER  FLTEREO  METHOO  REQUIREO  COLLECTED  SAMPLE  BOTTLE  I.D-S 


James  M.  Montgomery 
Consutting  Engineers,  Inc. 
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PROJECT  5,4") 


SAMPLE  LOCATION  I.D.  'J/OT  '  -  (Y)  ul>  ^ 


o2s73£c*^(  DATE^/S/^’- 


START;  /  '  ^  END:  < 


WELL  DEPTH  J 


’  WATER  DEPTH 


WATER  LEVEL  /  WELL  DATA 

- ]  MEASURED  DTOPOPWEa  CASINO  STlCK-UPf-  _! 

'^1  □  HISTORICAL  a  TOP  OF  CASING  (FROM  GROUND)  ^  I 

□ _ 

- 1  WELL  MATERIAL  WELL  LOCKED?  WELL  DIA.  □  2  INCH  WATER  LEVEL  EQUIP  USED  ! 

FT  ^  PVC  □ _  0  YES  xCa  inch  3^ ELECT  CONO  PROBE 

- '  □  SS  □  NO  □  6  INCH  C]  float  ACTIVATED 

UOinun  ^  PRESS,  transducer 
-  r? 


I  Mcirturnp  r-, -  .16GAUFT(2IN.) 

I  WATER  COLUMN  ^3W0  ^  X  H  SS  GAUFT  (A  IN.)  - 

-  □  1.SGALFT(6IN.) 

□  _ GAL/FT  ( _ IN.) 


ZX-l-l  WELL  INTEGRITY:  YES  NOi 

-  PHOT.  CASING  SECURE  —  Q' 

'A  fRo  total  gal  purged  concrete  collar  intact  S'  _  . 
~  ^ _ _ _ other _ Z 


EQUIPMENT  DOCUMENTATION 


'  /  FUSED  FOR; 

PURGING/SAMPUNG  EOUIP.  USED;  PURGMG  SAMPLING 

□  □  PERISTALTIC  PUMP 

'S'  □  SUBMERSIBLE  PUMP 

□  :S  BAILER 

i  □  □  PVDSIUCON  TUBING 

□  □  TEFLON/StUCON  TUBING 

1  □  □  AIR  UFT 

□  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSATAC  FILTER 

□  □  _ 


EQUIPMENT  1.0. 


DECONTAMINATION 

METHOD; 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 


TEMPERATURE.  DEG  C 
pH.  unta 

SPECFIC  CCNOUCTtVITV 
(umnowon.  •  2S  d«s.e| 


PPM  WELL  MOUTH  ppM  FIELD  DATA  COLLECTED  □  IN-UNE 

‘ _ '  ■  ' _  B  IN  CONTAINER 

I  ZC)  a  ^  GAL  a  gal  e  gal  •  gal  sample  observations 
- : - — — — - -  turbid 

- 3”Y - S‘1’ - - □  COLORED 

-  □  CLOUDY 

/CrOt>  /CrerD  /C-S!C  /(rc^  'S  CLEAR 

- - □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  F  REQUIRED  AT  THIS  LOCATION) 

_ _ _  /FFeiD  PRESERVATION 


ANALYTICAL  PARAMETER 


FILTERED 


METHOD 


VOLIAC 


✓  F 

SAMPLE 


REQUIRED  COLLECTED 


SAMPLE  BOTTLE  I.O  .-S 


NOTES: 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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PROJECT  I  6  /  A  O  I  I _ 

SAMPLE  LOCATION  I.D.  !T/VT-  01  -  C- 


JOB  NO.  la  " 


!  DATEl  h!  S'  /‘k. 


LOCATION  ACTIVITY  START:  C  rOJ  ENO:  ^ 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  /  ^  U  HISTORICAL  '$[ 

□ 

I -  WELL  MATERIAL; 

WATER  DEPTH  -  :  pT  Bf'pvC  □ _ 

' - - -  □  ss 


d^MEASUREO  OTOP  OF  WELL  CASING  STICK-UP  rT"!  ^ 
□  HISTORICAL  S[TOP  OF  CASING  (FROM  GROUND)  I  ^  ' 


W^  LOCKED?  WELL  DIA.  □  2  INCH  W^R  LEVEL  EQUIP  USED 
gr^S  inch  ^  ELECT  CCNO  PROBE 

□  NO  06  INCH  =  FLOAT  ACTIVATED 

n  Z  PRESS,  transducer 


1  HEIGHT  OF 
i  WATER  COLUMN 


— - -  □  .16GAUFT(2IN.) 

3  /  .4>  ft  ^  X  a  .63  GAUFT  (4  IN.)  - 

-  □  1  5  GAL^FT  (6  IN.) 

□  _ GALyFT( _ IN.) 


OR  GALWOL 

_  WELL  INTEGRITY;  ^  ■ 

- PROT.  CASING  SECURE  _ 

~  TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  3  _  : 

- - [OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


/  IF  USED  FOR: 

i  PURGING/SAMPUNG  EQUIP  USED:  PURGING  SAMPLING 
I  □  PERISTALTIC  PUMP 

I  Q  SUBMERSIBLE  PUMP 

I  □  S  BAIUR 

□  □  PVC/SiUCON  TUBING 

□  □  TEFLONISIUCON  TUBING 

□  □  AIR  UPT 

□  □  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSA/AC  RLTER 

_ □  □  _ _  . 


FIELD  ANALYSIS  DATA 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 


AMBIENT  AIR  VOA 


PURGE  DATA 


I  TEMPERATURE.  DEG  C 
I  pH.  uniB 

SPECIFIC  CONOUCnVTTV 
(uflwioNem.  92SMg.e) 


PPM  WEU  MOUTH  PPM  FIELD  DATA  COLLECTED  □  )N-UNE 

_  '  —  ,  '  _  a  IN  CONTAINER 

O  OAL  ♦^££_aAL  GAL  »  SAL  • _ GAL  SAMPLE  OBSERVATIONS 

□  TURBID 

~~T~S  zrz  4  '  G  COLORED 

-  U  CLOUDY 

/OO-CJ  /CrC.'C  /O-C-V  ^  CLEAR 

- G  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  (/IF  REQUIRED  AT  THIS  LOCATION) 

I  XL.X.  axQx..u:,..-a  ✓  P  F«LO  PRESERVATION 

I  analytical  PARAMETER  FILTERED  KCTHOO 


□ 

s 

□ 

□ 

□ 


VOLUIUC 


✓P 

SAMPLE 


REOUIREO  COLLECTED 


□ 


SAMPLE  BOTTLE  I.D.’S 


James  M.  Montgomery 
Consulting  Engineers,  Inc. 


PRC5JECT  4  J)  PnASe  I  ,0,  \ 
SAMPLE  LOCATION  I.D.  A* 


JOB  NO. 


?3  CC-I  /  DATE] 


LOCATION  ACTJVITY  start  eno:  /  r 3^ 


WELL  DEPTH 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


WATER  LEVEL  /  WELL  DATA 


S'  MEASURED  OmP  OF  WELL  CASING  STICK-UP  [ 

□  HISTORICAL  'STtoP  OF  CASINO  (FROM  GROUND)  [ 

□ _ 


PT 


WELL  MATERIAL: 

S  PVC  □ _ 

□  SS 


— -  .16GAUFT(2IN.) 

PT  X  □  .65GALyFT(4IN.)  - 

-  □  1.3  GAL/FT  (8  IN.) 

□  _ GAUFT( _ IN.) 


WELL  LOCKED?  WEUDIA.S? 
O  YES  Da 


3.05  GAUVOL 

3“  total  gal  purged 


INCH  WA^  LEVEL  EQUIP  USED:  I 
INCH  ^'ELECT  COHO  PROBE 
INCH  □  FLOAT  ACTIVATED 

C  PRESS.  TRANSDUCER  ‘ 


WELL  INTEGRITY:  YES  i 

PROT.  CASING  SECURE  — 

CONCRETE  COLLAR  INTACT  2  _ 

OTHER _ '  Z  Z 


EQUIPMENT  DOCUMENTATION 


I  /  IF  USED  FOR: 

!  PURGING/SAMPUNG  EQUIP  USED;  PURGMG  SAMPLING 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 
'Sr'  BAILER 

□  PVC«IUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSniAC  FILTER 


DECONTAMINATION 

METHOD: 

2>Cv. 

r  3'^  1  e, 


RELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 
TEMPERATURE.  DEG  C 

pH.  UNB 

SPECPC  CONOUCTMTY 
(umnoNon.  0  a  Mg.e 


PPM  WEa  MOUTH 


PPM  HELD  DATA  COLLECTED 


-GAL  I  9  [  ♦.^j^QAL  [  ^ 


/ice 


/hoc 


IN-UNE 


_ _  B  IN  container 

-0*L  • - ^GAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

- afeOLORED 

a  CLOUDY 
□  CLEAR 

-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  IF  REQUIRED  AT  THIS  LOCATION) 

lUAi  VTI/-..  ^  PRESERVATION  VOLUME 

ANALYTICAL  PARAA4ETER  FILTERED  ACTHOO  REQUIRED 


NOTES, 


✓  P 

SAMPLE 

COLLECTED 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


SAMPLE  BOTTLE  I.D.S 


■jyM  James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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PROJECT 


5'>0 


JOB  NO. 


•73  CXi-il 


0ATEj£/_2V^ 


SAMPLE  LOCATION  I.D. 


rAuO  _ I  location  activity 


STAHT:/o  Sd  END:  ~  0 


WATER  LEVEL  /  WELL  DATA 


I - - I'Sf  MEASUHEO  nTOPOFWELL 

WELL  DEPTH  I  iQ  /  (2,3  PT  |  g  3DtOP  OF  CASING 

□ _ 


CASING  STICK-UP 
(FROM  GROUND) 


/.^  FT| 


WATER  DEPTH 


WELL  MATERIAL;  WELL  LOCKED?  WELL  OIA.  □  2  INCH 

^PVC  □ _  s'  YES  3^  INCH 

□  SS  □  NO  □  6  INCH 

□ _ 


WATER  LEVEL  EQUIP  USED 
a^ELECT  COND  PROBE 
G  FLOAT  activated 
□  PRESS,  transducer 


HEIGHT  OF  _ 

water  column 


□  .16GALVFT(2IN.) 

X  gj  63  GAUFT  (4  IN.)  - 

□  1  3  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


WELL  INTEGRITY  -cs 

- ,  PflOT.  CASING  SECURE  ^  — 

O  Q  TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  2^  _ 
_ 1  OTHER _ G  G 


IT.  55  GAUVOL 


EQUIPMENT  DOCUMENTATION 

1 

/IF  USED  FOR: 

'  PURGINQ/SAMPUNG  EQUIP  USED:  PURGING  SAMPLING  EQUIPMENT  I  D. 

□  □  PERISTALTIC  PUMP  _ _ 

Qy  SUBMERSIBLE  PUMP  _ 

!  □  W  BAILER  _ 

!  □  □  PVC/SIUCON  TXIBINQ 

!  □  □  TEaON«IUCON  TUBING 

!  □  □  AIR  UFT 

1  □  □  HAND  PUMP  _ 

□  IN-UNE  RLTER 

I  □  PRESSA^AC  FILTER 

□  □  _  _ 


DECONTAMINATION 

METHOD. 


— 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WEU  MOUTH 


PPM 


PURGE  DATA 

•  /Ogal 

0 

0  -^'Ajqal 

0  '^OOOAL 

a  GAL 

TEMPERATURE.  DEG  C 
pH.  unit 

SPECFC  CONOUCnVTTY 
(umnoa/em.  0  23  dpg.e) 

rv 

-7  -7 

-7.-S 

/Cica 

^Zo 

')oo 

^OO 

RELD  DATA  COLLECTED  C  IN-UNE 

g)  IN  container 

SAMPLE  OBSERVATIONS 
□  TURBID 

B  COLORED 
CLOUDY 
•S' CLEAR 
□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  1/ IF  REQUIRED  AT  THIS  LOCATICNI  /F 

/  F  FCLO  PRESERVATION  VOLLRC  SAMPLE 

FILTERED  METHOO  REQUIRED  COLLECTED  SAMPLE  BOTTLE  I.D.-S 

□ 


ANALYTICAL  PARAMETER 

a 

□ 


/ 


James  M.  Montgomefy 
Consulting  Engineers,  Inc. 


PAGE_^ _ OF  f 


PROJECT  \ 


•ZS~73  I  DATEj 


SAMPLE  LOCATION  I.D. 


START:  S'  S~C'  END:  /G  3  C 


WATER  LEVEL  /  WELL  DATA 


- Z - ja^MEASURED  □  TOP  OF  WEU  CASING  STICK-UP  f 

WELL  depth  /VJI.  O  PT  q  HISTORICAL  ^^P  OF  CASING  (FROM  GROUND)  [ 


.0  PT 


-  WELL  MATERIAL 

WATER  DEPTH  5^7^^  FT  (2^PVC  □ _ 


WELL  LOCKED?  WELL  DIA.  □  2  INCH  WATER  LEVEL  EQUIP  USED 
Tar  YES  'Sa  INCH  B-  ELECT  COMO  PROBE 

□  NO  □  6  INCH  5  float  activated 

n  □  FPEss.  transducer 

■  GAUVOL 


HEIGHT  OF 
WATER  COLUMN 


- 1  □  .16QAL/FT(2IN.) 

PT|  X  B  .SSQAL/FT(4IN.)  - 

-  □  1.5GAUFT(SIN.) 

□  _ GAUFT( _ IN.) 


_ I  WELL  INTEGRITY:  vES  Wl 

- -  PROT.  CASING  SECURE  S  _ 

Q  TOTAL  GAL  PURGED  CONCRETE  COLLAR  INTACT  ^  ~ 


EQUIPMENT  DOCUMENTATION 


/  F  USED  FOR; 

PURGING/SAMPUNG  EQUIP  USED:  PURGMG  SAMPLMG 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 

S  BAILER 

PVOSIUCON  TUBING 
□  TEaONiSIUCON  TUBING 
□  AIRUFT 
□  HAND  PUMP 
□  IN-UNE  FILTER 
□  PRESSrVAC  FILTER 


RELD  ANALYSIS  DATA 


DECONTAMINATION 

METHOD: 

j> 


AMBIENT  AIR  VOA 

PURGE  DATA 
I  TEMPERATURE.  DEG  C 

I  BH.  unia 

I  SPECFCCCNOUCnvrTY 
(umnoaon.  •  2S  daQX) 


PPM  WEU  MOUTH  pPM  RELD  DATA  COLLECTED  C;  IN-UNE 

zzd -  a  IN  CONTAINER 

.GAL  oiiHO_QALj#iOO_QALjo  J^GAl|  •  J122GW-1  SAMPLE  OBSERVATIONS 

- □  TURBID 

TT - Tl - TZ - TZ -  □  COLORED 

- - □  CLOUDY 

<7/  O  9-2.0  CLEAR 

- - - - ‘ -  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  yPREOUIREOATTHISLOCATICN) 

/FFeLO  PRESERVATION  VOLIR*  SAMPLE 
I  ANALYTICAL  PARAMETER  FCTERED  ACTHOO  REQUIRED  COLLECTED 


SAMPLE  BOTTLE  I.D.S 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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PROJECT  V 

SAMPLE  LOCATION  I.D.  I  T  T  -  Qf  2  y  /VI 


i  JOB  NO. ij:;7i.0O-l/  I  DAmj^j£j_2^ 

LOCATION  ACnVITY [ctaht:  //y  Q  eno:  /, 


WATER  LEVEL  /  WELL  DATA 

■S^^MEASUneO  GMPOFWELL  casing  STtCK-UPf 
□  HISTORICAL  STTOP  OF  CASING  (FROM  GROUND)  L 


^  ^  w  fvicAOunew  uj>«rwrweLL  UAOinu  a  i  lufs-urr  ^  ^ 

WELL  DEPTH  I  ^  /.  y  ^  PT  Q  HISTORICAL  BTTOP  OF  CASING  (FROM  GROUND) 

-  □ -  . 

f - -  WELL  MATERIAL;  WHJ-  LOCKED?  WELL  OlA.'^l  INCH  WATffl  LEVEL  EQUIP  USED:! 

WATER  DEPTH  ^  C,  .O  FT  'Q^FVC  G _  ■BTyES  □  4  INCH  g  ELECTCONOPROBE 

I -  ass  □  NO  □  6  INCH  ss 


P2  INCH  VMTffl  level  equip  USE£ 
□  4  INCH  g  ELECT.CONO.PPOee 


□  6  INCH  s  FLOAT  ACTIVATED 

□  PRESS,  transducer 


height  OF 
WATER  COLUMN 


-  «L.1SGAL(FT(2IN.) 

WlH  ^  X  □  .68  GAUFT  (4  IN.)  - 

-  □  1.SGAUFT(6IN.) 

□  _ GAUFTC _ IN.) 


MVC 


GALWOL 


'•  _ !  WELL  INTEGRITY;  Ygs 

,  PROr.  CASING  SECURE  3  ^ 
'2  '2.  TOTALGALPURGEO  CONCRETE  COLLAR  intact  a  _ 
- OTHER  ~  ” 


EQUIPMENT  DOCUMENTATION 


V FUSED  FOR: 

PURGINaSAMPUNG  EOUIP.  USED;  PUR6MQ  SAMPLING 

□  □  PERISTALTIC  PUMP 

□  □  SUBMERSIBLE  PUMP 

'S'  BAILER 

□  □  PVCriUUCON  TUBING 

□  □  TEPLONSIUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP 

□  INJJNE  FILTER 

□  PRESSA/AC  filter 


EOUiPMENTI  D. 


DECONTAMINATION 

METHOD: 

CloS'Trv 

OL  .  .  Q_ 


RELO  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 


PPM  WEa  MOUTH 


I  I  9.^^<3AL  I  • 


TEMPERATURE.  DEG  C 
pH.  une 

SPECFC  coNOucnvinr 
(unraa/eni.  •  25  Mg.e) 


SAMPLE  COLLECTION  REQUIREMENTS 

(/  F  REQUIRED  AT  THIS  LOCATION) 

✓  F  F«LD  PRESERVATION 
ANALYTICAL  PARAAgTER  P6.TERED  >gTHOO 


PPM  FIELD  DATA  COLLECTED  H  IN-UNE 

— * _ 3  'N  CONTAINER 

•  aW-  •  QAL  sample  OBSERVATIONS 

-  □  TURBIO 

- C  COLORED 

- iS'CLOUDY 

”  CLEAR 

-  □  ODOR 


VQLUIff 


/F 

SAMPLE 

COUECTEO 


SAMPLE  BOTTLE  I.O.S 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 


PROJECT  i  I A  ^  V 


JOB  NO.  a^'7i,.OOn|  DATE  C/T  j"7C 


SAMPLE  LOCATION  I.D. 


WELL  DEPTH 


LOCATION  ACTIVITY  start:  Eno;  /^/OO 


n 


WATER  LEVEL  I  WELL  DATA 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


'S’  MEASURED  C  TOP  OF  WELL  CASING  STICK-UP  I  -  _ 

^1  □  HISTORICAL  ^tOP  OF  CASING  (FROM  GROUND)  I  “ 

- 1  MATERIAL.  LOCKED?  WELL  DIA.  Sl IN( 

FT  I  'El  pvc  □ _  Dyes  Qaini 

—  □  ss  □  NO  DSINI 


LOCKED"?  WELL  DIA.  Sl INCH  WATCR  LEVEL  EQUIP  USED  i 
;S  0  4  INCH  Bi  ELECT.CONO-PnOBE 


□  4  INCH  Bi  ELECT.CONO-PnOBE 
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APPENDIX  K 

BASIN-WIDE  FLOW  MODEL  AT  HONEY  LAKE  VALLEY 


K.l  Introduction 

A  three-dimensional  finite-difference  code,  commonly  referred  to  as  the  U.S.  Geological 
Survey  (USGS)  modular  flow  model,  or  MODFLOW,  was  used  to  simulate  current  and 
future  groundwater  conditions  in  Honey  Lake  Basin.  Primary  objectives  of  the  basin¬ 
wide  groundwater  flow  model  included: 

•  Gaining  a  better  understanding  of  the  regional  hydrogeologic  framework. 

•  Determination  of  boundary  conditions  and  delineation  of  flow  fields  for 
site-specific  solute  transport  models. 

•  Evaluation  of  potential  impacts  due  to  increasing  groundwater 
development  within  Honey  T.aifff  Basin. 

•  Evaluation  of  potential  impacts  to  water  supply  wells  due  to  different 
remedial  alternatives. 

•  Assessing  the  implications  of  pump-and-treat  alternatives  on  safe  yield  of 
the  aquifer  and  water  levels  of  Honey  Lake. 


K.2  MODFLOW  Overriew 

Finite-difference  models  have  been  used  extensively  by  the  USGS  and  others  in  recent 
years  to  simulate  groundwater  flow.  Among  these  computer  codes,  MODFLOW  is  highly 
regarded  because  of  its  flexibility,  portability,  and  numerous  options  which  allow 
simulation  of  the  effects  of  wells,  drains,  recharge,  evapotranspiration,  rivers,  and 
general-head  (variable-head)  boundaries. 

Flexibility  of  the  model  derives  from  a  design  in  which  the  main  program  has  been 
separated  from  a  series  of  independent  subroutines  or  modules.  MODFLOW  can  use 
either  the  Strongly  Implicit  Procedure  (SIP),  or  the  Slice-Successive  Overrelaxation 
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method  (SSOR)  as  solution  techniques.  McDonald  and  Harbaugh  (1988)  describe  the 
model  development,  numerical  solutions,  module  documentation,  and  computer  code  in 
detail. 


K.3  Model  Setup 

An  investigation  of  the  groundwater  resources  of  Honey  Lake  Valley  by  the  USGS 
(Handman,  et  al,  1990)  and  the  Northeastern  Counties  Groundwater  Investigation 
(California  Department  of  Water  Resources,  1963a,b)  were  important  references  for  the 
development  of  this  model. 

The  USGS  modeled  subsurface  flow  in  the  Honey  Lake  area  primarily  to  assess  the 
impact  of  increasing  groundvirater  development  within  the  basin  and,  specifically,  a 
proposed  pumping  increase  of  15,000  acre-feet/year  to  supply  the  Reno-Sparks  area  in 
western  Nevada  (Handman,  et  al,  1990).  Important  differences  between  the  JMM  model 
and  the  USGS  model  include: 


•  The  JMM  model  has  a  variable  mesh  grid  with  ceils  as  small  as  1 ,000  by 
1,000  feet  in  the  SIAD  area.  The  USGS  model  has  a  constant  grid  size  (1 
sq.iare  mile). 

•  The  JMM  model  looks  at  the  shallow  aquifer  system,  to  a  depth  of  only 
about  600  feet  below  the  water  table.  The  USGS  modeled  entire  saturated 
thickness  within  the  basin  with  model  layers  extending  to  depths  of  more 
than  S,(XX)  feet  in  places. 

•  The  JMM  model  extends  farther  west  than  the  USGS  model  to  encompass 
the  Sierra  Army  Depot  and  portions  of  Honey  Lake  and  Long  Valley 
Creek. 


The  USGS  model  used  the  1988-1989  water  year  for  steady-state  calibration.  Input 
parameters  of  this  model  were  thus  taken  from  1989,  and  the  steady-state  calibration  was 
made  against  the  piezometric  surface  simulated  by  the  USGS  model. 

An  aquifer  system  must  be  spatially  discretized  to  be  represented  in  a  finite-di  Terence 
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model.  This  is  accomplished  by  dividing  it  vertically  into  layers,  and  horizontally  into  a 
rectangular  grid  composed  of  rows  and  colunuis.  Each  resulting  cell  represents  a  three- 
dimensional  block  within  the  aquifer.  A  dimensionless  node  at  the  center  of  each  cell 
represents  the  avenge  value  of  each  aquifer  parameter  being  taken  into  account  within 
the  cell  (i.e.,head,  recharge,  hydraulic  conductivity). 

Model  Grid  and  Layers 

A  64  by  70  node  grid  with  four  layers  was  used  to  model  Honey  Lake  Basin.  A  finer 
mesh  was  used  in  the  vicinity  of  the  Sierra  Army  Depot  (1,000  by  1,000  feet),  and  a 
coarser  mesh  towards  the  outer  boundaries  of  the  model  (up  to  5,000  by  5,000  feet). 
Total  area  of  the  model  was  approximately  488  square  miles  (Figure  K-1).  Areas  outside 
the  model  boundary  in  Figure  K-1  are  inactive  cells,  although  data  for  model  input  was 
gathered  from  these  areas. 

Layer  thicknesses  for  the  model  were  assigned  on  the  basis  of  two  primary 
considerations:  1)  evaluation  of  potential  impacts  of  remedial  actions  to  the  Herlong 
production  wells,  and  2)  site-specific  characterization  of  groundwater  flow.  Figure  K-2 
is  a  cross  section  through  the  four  Herlong  production  wells.  Layers  were  assigned  to 
correspond  with  production  zones  in  these  wells.  These  intervals  were  considered  likely 
pathways  for  any  potential  solute  migration  into  the  wells.  Layer  1  was  given  a  thickness 
of  50  feet  starting  at  the  phreatic  water  surface.  Layers  2,  3,  and  4  were  assigned 
thicknesses  of  80,  150,  and  300  feet,  respectively. 

The  water  table  was  simulated  as  a  free-surface  boundary  whose  elevation  could  respond 
vertically  to  changes  in  flux.  Initial  head  values  for  the  model  were  taken  from  the  USGS 
simulation  (Handman,  et  al,  1990)  and  from  wells  at  the  Sierra  Army  Depot  and  other 
locations  in  Honey  Lake  Valley. 

Model  Boundaries 

Model  boundaries  are  delineated  in  Figure  K-3.  A  no-flow  boundary  was  assigned  in  the 
northwestern  portion  of  the  model  boundary  where  groundwater  flow  parallel  to  the 
'/Oundary  indicates  the  absence  of  flux  across  it  (boundary  1  in  Figure  K-3).  The  granitic 
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Diamond  and  Fort  Sage  mountains  in  the  southwest  and  south-central  model  areas  were 
also  simulated  as  no-flow  boundaries,  however,  recharge  from  these  mountains  was 
accounted  for  by  simulating  injection  wells  at  localities  where  stream  runoff  should 
provide  aquifer  recharge  (boundary  2).  This  recharge  was  varied  during  the  transient 
model  calibration  to  account  for  seasonal  variations. 

All  other  model  boundaries  were  designated  as  general-head  boundaries  in  which 
hydraulic  head  could  vary  as  a  result  of  flow  in  or  out  of  the  cell  (boundary  3).  These 
boundaries  were  placed  at  the  margins  of  the  basin  where  data  was  insufficient  to 
accurately  define  model  fluxes,  and  far  enough  from  areas  of  interest  in  the  central 
portion  of  the  basin  so  as  not  erroneously  influence  model  calibration. 

Simulated  Recharge 

Recharge  in  Honey  Lake  Basin  (other  than  granitic  mountains)  was  simulated  in  the 
model  by  converting  a  portion  of  annual  precipitation  into  an  average  recharge  flux  to 
the  groundwater.  Precipitation  contours  were  taken  from  mean  seasonal  values 
(California  Department  of  Water  Resources,  1963b)  and  adjusted  for  1989  values  at 
several  gauging  stations.  Figure  K-4  shows  1989  precipitation  in  the  model  area.  Three 
to  four  percent  of  total  precipitation  was  found  to  proximate  aquifer  recharge  during 
model  calibration.  Because  of  high  evapotranspiration  and  low  permeabilities  within  the 
basin,  model  areas  with  less  than  7  inches  of  annual  precipitation  (most  of  the  central 
Honey  Lake  Basin)  were  given  zero  recharge.  Evapotranspiration  was  assumed  to  be 
accounted  for  in  all  recharge  values. 

The  total  thickness  of  all  model  layen  (580  feet)  was  only  about  10  percent  of  the  total 
saturated  sediment  thickness  in  the  northern  part  of  the  basin  (>S,000feet).  Recharge 
to  basin  sediments  from  the  northern  volcanics  aquifer  must  occur  throughout  this  5,000 
foot  plus  interval  and,  therefore,  only  some  fraction  of  recharge  from  the  northern 
volcanics  area  would  directly  recharge  the  model  layers.  Simulated  recharge  from  this 
area  was  reduced  to  compensate  for  this  discrepancy.  Recharge  from  agricultural 
irrigation  was  not  considered  separately. 
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Locations  of  the  four  active  production  wells  at  Herlong  appear  in  Figure  K-5. 
Production  from  these  wells  in  1989  was  estimated  from  pumping  records  and  is  shown 
in  Table  K-1.  Total  well  production  at  Herlong  was  approximately  750  acre-feet  in  1989. 
This  data  was  input  into  the  model  as  average  rates  of  discharge  for  the  steady-state 
model  calibration.  For  the  transient  calibration  well  discharge  was  simulated  for  the 
stress  periods  during  which  it  occurred. 

Groundwater  discharge  from  five  deep  agricultural  supply  wells  located  in  the  southeast 
quadrant  of  the  model,  near  the  Fish  Springs  Ranch  area  in  Nevada,  were  simulated  in 
model  cells  of  layer  4  corresponding  to  the  locations  of  these  wells.  Total  simulated 
groundwater  withdrawal  was  about  5,900  acre-feet  based  on  the  estimate  used  by  the 
uses  (Handman,  et  al,  1990). 

Aquifer  Properties 

The  uses  model  had  hydraulic  conductivity  inputs  ranging  from  0.01  to  45  feet/day, 
with  conductivity  decreasing  at  depth  in  basin-fiU  deposits.  These  values  were  taken  as 
starting  points  for  calibration  of  this  model,  however,  since  the  JMM  model  layer 
thicknesses  were  much  less  than  those  in  the  USGS  model,  reduction  in  permeability 
with  depth  was  considered  negligible.  Transmissivities  for  areas  west  of  the  USGS  model 
were  estimated  from  pump  tests  performed  on  several  wells  at  Sierra  Army  Depot,  and 
from  specific  capacities  of  a  small  number  of  wells  outside  the  base.  The  basin-fill 
deposits  were  found  to  be  extremely  heterogenous  on  a  large-scale,  both  vertically  and 
laterally,  with  conductivities  varying  by  several  orders  of  magnitude  over  small  intervals. 
The  prevalence  of  sandy  lenses  separated  by  more  silty/clayey  layers  was  probably 
responsible  for  this  extreme  aquifer  heterogeneity. 

Specific  capacities  for  Herlong  wells  (U.S.  Army  Corps  of  Engineers,  1961,  1964;  and 
Walters,  et  al,  1969)  were  used  to  estimate  aquifer  transmissivities  using  the  method 
described  by  Driscoll  (1986).  Transmissivity  estimates  were  16,7(X)ft^/day,  3,6(X)ftVday, 
15,800  ft^/day,  and  3,000  ftVday  for  wells  2,5,8,  and  9,  respectively.  Calculations  of 
aquifer  tranmissivity  based  on  estimated  thickness  of  saturated  permeable  zones  within 
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TABLE  K-1 


1989  PRODUCTION  DATA  FOR  HERLONG  WELLS 
(TOTAL  MONTHLY  PUMPAGE  IN  CUBIC  FEET) 


Month 

WeU2 

WeU5 

Wells 

WeU9 

April 

80,200 

1,550,000 

2,206,000 

361,000 

May 

134 

4,117,000 

1,163,000 

1,990,000 

June 

989,000 

0 

July 

1,230,00 

3,877,000 

0 

1,200,000 

August 

2,300,000 

361,000 

267,000 

0 

September 

401,000 

294,000 

107,000 

0 

October 

0 

2,740,000 

1,056,000 

0 

November 

44,700 

2,780,000 

13,400 

2,607,000 

December 

0 

0 

922,000 

0 

Total 

4,056,034 

15,719,000 

6,723,400 

6,158,000 

F’K.’llliK  K-f):  I.OCATION  01'  IIKRI.ONC  l*ia)l)U(  TION  WKI.I.S 

IN  SIMKIiA  AKMY  I)MI‘()T 


the  well  intervals  appear  below. 


ESTIMATES  OF  HYDRAULIC  CONDUCTIVITY  AROUND  HERLONG  WELLS 
WELL  2589 

b(ft)  320  400  285  400 

K{ft/clay)  52.0  9.0  55.4  7.5 

b-  saturated  aquifer  thickness 
K=  hydraulic  conductivity 


Aquifer  parameters  which  were  specified  for  each  cell  in  the  model  included  horizontal 
and  vertical  hydraulic  conductivity,  and  leakage  between  layers.  Zones  of  similar  aquifer 
materials  for  layer  1  appear  in  Figure  K'6.  Their  respective  conductivity  values  are  shown 
below.  Vertical  conductivities,  which  directly  relate  to  vertical  leakage  between  model 
layers  of  differing  heads,  were  given  a  typical  estimate  of  about  1/100  of  horizontal 
conductivity  (Freeze  and  Cherry,  1979). 

Hydraulic  Conductivities  Used  in  Model 


Model  Area  K  (ft/day) 

1.  Granitics  (Diamond  and  Fort  Sage  Mountains)  Inactive  Nodes 

2.  Fault  Zone  0.3-0.4 

3.  Northern  Volcanics  (Amedee,  Skedaddle  Mountains)  2-5 

4.  Central  Basin-Fill  Deposits  1-4 

5.  Perimeter  Basin-Fill  Deposits  4-6 

6.  Southern  Volcanics  (Virginia  Mountains)  10-45 

7.  Fluvial  Deposits  (Long  Valley  Creek)  10-50 

8.  Lacustrine  (Honey  Lake)  Deposits  1-3 


River  Recharge 

Long  Valley  Creek  transects  the  southwestern  corner  of  the  model  area.  River  recharge 
was  simulated  with  wells  in  the  same  way  that  recharge  from  southern  granitic  mountains 
was  simulated,  because  available  data  was  considered  insufficient  to  properly  define 
parameters  for  the  MODFLOW  river  package.  Streamflow  in  1988  for  Long  Valley 


Creek  was  estimated  as  17,000 acre-feet  near  Doyle  (Handman,  et  al.  .990).  A  recharge 
value  of  1,500-2, OOOacre-feet/yr  from  Long  Valley  Creek  was  found  to  produce  water 
levels  in  that  area  consistent  with  assumed  steady-state  conditions.  Recharge  was  varied 
seasonally  during  transient  model  calibration.  Flux  from  Long  Valley  Creek  was 
considered  the  major  source  of  recharge  to  the  production  wells  at  Herlong. 

K.4  Steady-State  Model  Calibration 

The  model  was  calibrated  against  12  wells  located  throughout  the  central  basin  area 
(Figure  K-7),  and  compared  with  the  simulated  piezometric  surface  generated  by  the 
uses  model.  Various  model  parameters,  primarily  general-head  boundaries  and 
hydraulic  conductivities,  were  varied  until  a  reasonable  match  (within  5  feet  in  the  west- 
central  basin,  within  10  feet  elsewhere)  was  produced  between  average  well  levels 
measured  during  the  two-year  period  between  April  1987  and  March  1990,  and 
corresponding  simulated  head  values  (Table  K-2). 

Figure  K-8  shows  simulated  steady-state  w«er  level  contours  for  layer  1.  Matches  with 
uses  contours  were  less  precise  in  the  northern  and  southern  mountain  areas  (wells  9 
and  12)  because  of  inadequate  data  in  these  areas.  Well  discharge  and  aquifer  discharge 
is  simulated  in  the  model  over  the  area  of  the  entire  cell  and  will  generally  not 
correspond  closely  with  water  levels  at  a  single  point,  such  as  a  well,  in  areas  with 
significant  changes  in  hydraulic  head.  Mountainous  areas  generally  exhibit  large 
variations  in  head  and  aquifer  parameters  and  were  not  areas  of  interest  in  this  study. 
The  focus  of  model  calibration  was  around  SIAD  where  solute-transport  model  sites 
exist. 

Wells  in  the  eastern  model  area  were  influenced  by  the  agricultural  pumping  in  the 
basin.  Correlation  between  simulated  and  measured  levels  in  these  wells  is  strongly 
dependent  on  the  time  and  accuracy  with  which  these  measurements  were  taken,  and  the 
accuracy  of  well  discharge  records.  Some  well  monitoring  data  which  had  to  be  discarded 
indicated  drawdowns  of  approximately  20  feet  in  some  of  these  wells,  although  water 
levels  were  apparently  very  stable  during  continuous  pumping.  Well  3  is  a  pumped  well 
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TABLE  K-2 


COMPARISON  BETWEEN  SIMULATED  AND  MEASURED 
WATER  LEVELS  IN  STEADY-STATE  MODEL  (FEET) 


Layer  1 

Sim. 

Meas. 

Diff. 

Head  at  Well  Number  1 

s 

3971.4 

3971.9 

4 

Head  at  WeU  Number  2 

= 

3966.7 

3966.4 

Head  at  Well  Number  3 

= 

3973.2 

3971.0 

2.: 

Head  at  Well  Number  4 

= 

3965.8 

3957.0 

8.' 

Head  at  Well  Number  5 

= 

3983.6 

3985.1 

-1.: 

Head  at  Well  Numba*  6 

= 

3985.2 

3984.0 

1.: 

Head  at  Well  Number  7 

s 

3985.1 

3975.0 

Head  at  Well  Number  8 

= 

3978.7 

3980.4 

-1.' 

Head  at  Well  Number  9 

= 

3969.1 

3963.0 

6. 

Head  at  Well  Number  10 

= 

3963.9 

3960.6 

3.; 

Head  at  Well  Number  1 1 

3957.8 

3964.4 

-6.( 

Head  at  WeU  Number  12 

= 

3988.5 

3985.8 

i: 

Layer  2 

Sbn. 

Meas. 

Diff. 

Head  at  WeU  Number  1 

= 

3971.4 

3971.9 

-.5 

Head  at  WeU  Number  2 

= 

3966.7 

3966.4 

.3 

Head  at  WeU  Number  3 

3972.9 

3971.0 

1.9 

Head  at  WeU  Number  4 

3965.8 

3957.1 

8.7 

Head  at  WeU  Number  5 

= 

3983.6 

3985.1 

-1.5 

Head  at  WeU  Number  6 

= 

3985.2 

3984.0 

1.2 

Head  at  WeU  Number  7 

= 

3985.1 

3985.0 

1 

Head  at  WeU  Number  8 

3S 

3978.7 

3980.4 

-1.7 

Head  at  WeU  Number  9 

= 

3969.1 

3963.0 

6.1 

Head  at  WeU  Number  10 

3963.9 

3960.6 

3.3 

Head  at  WeU  Number  1 1 

= 

3957.8 

3964.4 

-6.6 

Head  at  WeU  Number  12 

= 

3988.5 

3985.8 

2.7 

TABLE  K-2  (Continued) 


I 

■ 


COMPARISON  BETWEEN  SIMULATED  AND  MEASURED 
WATER  LEVELS  IN  STEADY-STATE  MODEL  (FEET) 


Layer  3 

Sim. 

Meas. 

Diff. 

Head  at  Well  Number  1 

= 

3971.4 

3971.9 

-.5 

Head  at  Well  Number  2 

ss 

3966.7 

3966.4 

.3 

Head  at  Well  Number  3 

= 

3972.1 

3971.0 

1.1 

Head  at  Well  Number  4 

= 

3965.8 

3957. 1 

8.7 

Head  at  Well  Number  S 

s 

3983.5 

3985.1 

-1.6 

Head  at  Well  Number  6 

= 

3985.2 

3984.0 

1.2 

Head  at  Well  Number  7 

s 

3985.1 

3985.0 

.1 

Head  at  Well  Number  8 

= 

3978.7 

3980.4 

-1.7 

Head  at  Well  Number  9 

s 

3969.1 

3963.0 

6.1 

Head  at  Well  Number  10 

s 

3963.9 

3960.6 

3.3 

Head  at  Well  Number  1 1 

S= 

3957.8 

3964.4 

-6.6 

Head  at  Well  Number  12 

=S 

3988.5 

3985.8 

2.7 

Layer  4 

Sim. 

Meas. 

Diff. 

Head  at  Well  Number  1 

s: 

3971.4 

3971.9 

-.5 

Head  at  Well  Number  2 

= 

3966.5 

3966.4 

.1 

Head  at  Well  Number  3 

3967.3 

3971.0 

-3.7 

Head  at  Well  Number  4 

= 

3965.8 

3957.1 

8.7 

Head  at  Well  Number  5 

= 

3983.5 

3985.1 

-1.6 

Head  at  Well  Number  6 

s 

3985.2 

3984.0 

1.2 

Head  at  WeU  Number  7 

s 

3985.1 

3985.0 

.1 

Head  at  Well  Number  8 

s 

3978.7 

3980.4 

-1.7 

Head  at  Well  Number  9 

as 

3969.0 

3963.0 

6.0 

Head  at  Well  Number  10 

= 

3963.9 

3960.6 

3.3 

Head  at  Well  Number  11 

= 

3957.8 

3964.4 

-6.6 

Head  at  Well  Number  12 

ss 

3988.5 

3985.8 

2.7 

and  correlated  relatively  poorly  with  model  simulations.  Since  simulated  discharge  was 
averaged  over  a  3, OOO-by-5, 000-footcell  area,  and  actual  discharge  occurs  only  at  a  well, 
producing  a  close  match  at  this  ceil  location  would  have  required  redefining  the  model 
grid,  which  would  have  been  an  unwarranted  effon  considering  the  distance  to  SIAD  at 
this  location.  Wells  4  and  1 1  were  influenced  by  pumping  and  boundary  conditions  and 
did  not  correlate  as  well  with  measured  values  as  did  other  wells. 

Little  data  was  available  from  which  to  contour  initial  water  table  conditions  over  much 
of  the  western  model  area.  Data  from  wells  5,6, and  7  near  Honey  Lake  indicated  water 
levels  to  be  very  stable  in  this  area. 

The  lake  level  and  areal  extent  of  Honey  Lake  undergoes  large  fluctuations  in  response 
to  annual  precipitation  and  snowpack.  The  years  1987-1989  had  below  normal  amounts 
of  precipitation  (Handman,  et  al,  1990).  Consequently  the  surface  of  the  lake  declined 
during  this  time,  and  the  shoreline  receded  significantly  from  what  was  depicted  in  Figure 
8.  Head  .  contours  passing  through  the  lake  were  therefore  considered  to  be 
representative. 

Water  table  contours  simulated  by  the  model  indicated  the  presence  of  a  low 
groundwater  divide  several  miles  east  of  Honey  Lake,  and  groundwater  outflow  across 
the  eastern  boundary  of  the  model.  The  hydraulic  gradient  in  the  central  ponion  of 
Honey  Lake  Valley  was  extremely  flat.  The  gradient  rapidly  steepened  south  of  the 
Herlong  wells  where  groundwater  is  entering  the  basin  through  Long  Valley.  Water  table 
contours  were  affected  by  these  wells. 

Hydraulic  conductivities  at  SIAD  generally  increased  southward  towards  fluvial  deposits 
of  Long  Valley  Creek.  Model  values  averaged  3  to  5  ft/day  in  the  northern  part  of  the 
base  to  over  50  feet/day  in  near  Long  Valley  Creek.  Recharge  from  Long  Valley  and 
Long  Valley  Creek  appeared  to  be  the  major  source  of  water  for  the  production  wells 
at  Herlong. 

In  summary,  the  deviation  of  simulated  water  levels  from  initial  levels  under  steady-state 
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conditions  was  approximately  3.0 feet  or  less  in  ail  calibrations  wells,  with  the  excepdons 
of  wells  4,9,  and  11  as  previously  noted.  These  wells  matched  measured  values  to  within 
6  to  9  feet.  Simulated  heads  at  wells  5,6,  and  7  near  SIAD  matched  inidal  values  to 
within  about  one  foot.  It  should  be  noted  that  because  of  the  limited  number  of  wells 
throughout  most  of  Honey  Lake  Basin,  the  piezometric  surface  at  any  specific  locadon 
was  somewhat  conjectural. 

K.5  Transient  Model  Calibration 

After  reasonable  approximadons  of  model  parameters  were  attained  from  steady-state 
calibradon  runs,  the  model  was  simulated  under  transient  condidons  to  observe  and 
calibrate  the  response  of  the  model  to  changes  in  recharge  and  discharge  over  dme.  The 
transient  run  simulated  conditions  over  the  two-year  period  mendoned  in  the  section  on 
steady-state  calibration  (April  1987  through  March  1990).  This  simulation  interval 
consisted  of  24  stress  periods  of  one  month  each. 

Aquifer  Storativity 

Under  transient  conditions,  the  amount  of  water  stored  in  a  formation,  aquifer  storativity, 
becomes  a  factor  in  aquifer  response.  Storativity,  or  storage  coefficient  (S)  is  volume  of 
water  an  aquifer  will  absorb  or  discharge  from  storage  per  unit  surface  area  per  unit 
change  in  head.  In  unconfined  units  water  can  also  come  from  dewatering  of  aquifer 
materials,  as  well  as  compression  of  the  aquifer  mineral  skeleton  and  expansion  of  water 
in  the  formation  as  with  confined  aquifers.  Storativity  in  unconfined  aquifers  is  described 
by  specific  yield  (Sy)  which  varies  directly  with  changes  in  saturated  aquifer  thickness. 

Specific  yields  assigned  to  model  layer  1  ranged  from  approximately  1  percent  to  25 
percent  depending  on  lithology.  Specific  yield  for  central  basin  deposits  was  designated 
as  6  percent,  and  up  to  25  percent  for  fluvial  sediments.  Values  of  storativity  for  deeper 
layers  was  assumed  to  be  about  1,000  to  2,000  times  smaller  than  specific  yield. 

Variable  Model  Parameters  in  Transient  Calibration 

Pertinent  model  factors  that  varied  during  the  transient  calibration  were  seasonal 
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variations  in  recharge,  and  fluctuations  in  well  discharge.  Changes  in  pumping  for  the 
production  wells  at  Herlong  are  shown  in  Table  K-1.  This  pumping  pattern  was  assumed 
to  repeat  during  the  two-year  transient  simulation.  Pumping  of  agricultural  supply  wells 
in  Nevada  occurs  from  April  to  October,  and  peaks  in  July  and  August.  Model  input 
simulated  this  pattern. 

The  most  significant  factor  affecting  transient  simulations  was  seasonal  variations  in 
precipitation  and  consequently  aquifer  recharge.  Most  precipitation  in  Honey  T.aife 
Valley  and  the  surrounding  mountains  occurs  in  the  winter,  from  October  through  March, 
with  the  greatest  amounts  in  December  and  January  (California  National  Climatic 
Center,  1989).  Aquifer  recharge  lags  a  month  or  two  behind  precipitation  (Figure  9)  with 
maximum  recharge  occurring  in  February  and  March  (Handman,  et  al,  1990).  For  the 
transient  calibration  monthly  recharge  was  simulated  as  the  proportion  of  total  yearly 
recharge  in  Figure  K-9.  This  was  also  the  basis  for  varying  rechaife  from  Long  Valley 
Creek  which  was  simulated  by  injection  wells,  although  the  pattern  of  river  recharge  was 
not  identical  that  of  precipitation  recharge. 

Finally,  general-head  values  in  boundary  cells  were  varied  seasonally  on  a  trial  and  error 
basis  until  simulated  water  levels  emulated  measured  values. 

Calibration  Results 

Hydrographs  were  plotted  for  the  twelve  wells  used  for  model  calibration  and  the 
respective  head  values  simulated  by  the  model  for  layer  I  (Figures  K-10  through  K-21). 
Water  level  elevations  above  mean  sea  level  were  plotted  against  24  one  month  stress 
periods  starting  in  April  1987. 

Water  levels  were  very  stable  through  the  simulation  period  in  most  of  the  wells.  Well 
3  showed  large  head  fluctuations  due  to  pumping  which  were  not  duplicated  by  the 
model.  Figure  K-1 2  indicated  two  major  pumping  and  recovery  events  within  the 
simulation  period,  with  water  level  minima  occurring  in  September  1987,  and  August 
1988.  Poor  model  correlation  in  this  well  was  explained  earlier  by  the  fact  that  the  model 
averaged  drawdown  over  the  entire  area  of  the  cell  in  which  pumping  occurred,  anc  the 
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model  grid  was  very  coarse  in  this  area. 


Most  simulated  water  levels  matched  measured  values  fairly  closely.  The  anomalously 
high  measured  value  for  Well  2  (Figure  K-ll)  can  be  disregarded  as  a  measuring  error 
or  recording  error.  Pumping  influences  in  Well  4  (Figure  K-13)  may  explain  the 
divergence  of  simulated  water  levels  with  measured  levels.  Wells  near  SIAD  showed  good 
to  very  good  matches  between  measured  and  simulated  values  (Figures  K- 14.  K- 15.  and 
K-17). 


The  paucity  of  water  level  monitoring  data  at  Well  9,  its  location  at  the  margin  of  the 
basin,  and  possibly  unaccounted  for  pumping  influences,  elicited  a  less  accurate  model 
simulation  at  this  location  than  for  most  other  wells.  The  transient  calibration  can  be 
refined  as  additional  data  becomes  available. 

Changes  in  aquifer  storadvity  and  recharge  had  only  minor  impact  on  transient  model 
calibration,  probably  due  to  low  conductivity  within  the  central-basin  area,  and  the 
relatively  shon  simulation  period.  Changes  in  these  model  inputs  should  have  greater 
significance  over  longer  simulation  periods. 

K.6  Model  Sensitivity 

The  model  was  sensitive  to  overall  changes  in  hydraulic  conductivity,  recharge,  and  to 
changes  along  aity  large  section  of  the  general-head  boundaries.  Root-mean-square 
deviation  (or  error)  was  used  to  estimate  model  accuracy  by  quantifying  the  differences 
between  simulated  and  measured  head  values.  Root-mean-square  deviation  (RMSD)  is 
defined  by  the  following  equation; 

RMSD  =  V  Z  (M  -  C)  ^ 

f? 

where  M  »  measured  water  level 
C  a:  head  simulated  by  model 
N  “  number  of  water  level  measurements 
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The  RMS  error  for  the  steady-state  calibration  was  about  3.8  feet,  and  the  greatest 
difference  between  measured  and  simulated  heads  was  8.5  feet.  Most  wells  in  the  eastern 
portion  of  the  model  area  were  influenced  by  groundwater  pumping  and  had  depressed 
water  levels  which  may  have  yet  to  reach  steady-state  equilibrium. 

Model  sensitivity  was  evaluated  by  varying  individual  model  parameters  in  the  steady- 
state  runs  from  baseline  values  and  comparing  those  deviations  against  baseline  RMSD. 
Figure  K-22  is  a  plot  of  RMS  error  against  the  ratio  of  a  modified  model  parameter 
value  against  the  baseline  value  for  that  factor.  An  increase  in  the  RMS  error  is  a 
measure  of  the  sensitivity  of  the  model  to  changes  in  that  parameter.  Changes  in 
hydraulic  conductivity,  and  increases  in  recharge,  produced  a  large  change  in  RMS  error 
with  a  relatively  small  change  from  the  baseline  value,  whereas  sensitivity  to  changes  in 
vertical  leakage  between  layers  and  reduction  in  recharge  are  much  less  pronounced. 

The  mass-balance  discrepancy  between  flow  in  and  out  of  the  aquifer  under  baseline 
conditions  was  approximately  0.5  percent. 

K.7  Conclusions 

The  primary  focus  of  the  modeling  effort  at  Honey  Lake  Valley  was  to  define 
groundwater  flow  conditions  in  the  vicinity  of  Sierra  Army  Depot  and,  to  a  lesser  extent. 
Honey  Lake  Basin.  Hydraulic  conductivity  is  generally  low  throughout  the  central-basin 
sediments,  and  higher  towards  the  periphery  of  the  basin,  in  the  volcanic  mountains 
surrounding  the  basin,  and  in  the  vicinity  of  Long  Valley  Creek.  Groundwater  recharge 
occurs  primarily  from  southern  and  northern  mountain  areas  and  infiltrates  the  basin 
through  alluvial  fans  along  the  basin  perimeter.  Groundwater  flow  is  mainly  eastward 
through  the  basin  and  exits  at  the  northeastern  boundary  towards  the  Smoke  Creek 
Desert. 

Hydraulic  gradients  in  the  central  Honey  Lake  basin  are  extremely  flat.  A  low 
groundwater  divide  several  miles  east  of  Honey  Lake  indicates  flow  towards  the  lake  in 
shallower  aquifer  zones.  Aquifer  properties  in  the  shallow  zones  at  SIAD  were  very 
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APPENDIX  L 
AQUIFER  TEST  RESULTS 


A  series  of  pump  tests  were  conducted  at  SIAD  to  obtain  estimates  of  aquifer  transmissivity, 
vertical  conductivity,  and  storage  coefficient.  These  tests  fell  into  two  categories:  1)  one  hour 
constant  discharge  pump  tests  conducted  on  all  newly  installed  water  table  monitoring  wells,  and 
2)  four  hour  step-drawdown  tests  at  the  "B"  and  "C"  zone  wells  at  the  TNT  Leaching  Beds 
Area.  The  Jacob  analysis  (Cooper  and  Jacob,  1946)  was  used  to  estimate  aquifer  parameters. 
In  all  cases  wells  were  only  partially  penetrating  and  the  true  aquifer  thickness  was  unknown. 
However,  good  estimates  of  localized  hydraulic  conductivity  can  still  be  obtained  if  there  is  little 
vertical  flow  towards  the  wells,  which  appears  to  be  the  case  at  SIAD.  The  saturated  wellbore 
thicknesses  were  used  in  calculating  apparent  transmissivities  and,  subsequently,  hydraulic 
conductivities.  Table  L-1  summarizes  results  of  these  aquifer  tests. 

Constant-discharge  Pump  Tests 

One  hour  pump  tests  were  performed  at  the  Abandoned  Landfill,  Chemical  Burial  Site, 
Construction  Debris  Landfill,  DRMO  Trench  Area,  and  the  TNT  Leaching  Beds  Area.  Data  for 
drawdown  vs.  time  for  semi-log  is  presented  at  the  end  of  this  Appendix.  Data  from  several  of 
the  tests  plotted  erratically,  primarily  due  to  fluctuations  in  discharge.  However,  in  most  cases, 
good  values  of  transmissivity  were  obtained  from  the  straight-line  portions  of  the  data.  No 
observation  well  was  expected  in  tests  of  such  short  duration,  and  no  observation  wells  were 
monitored  in  any  of  the  one-hour  pump  tests.  Wells  used  in  these  tests  were  screened  in  the  top 
13  to  IS  feet  of  the  aquifer. 

Analysis  Methodology 

The  Theis  nonequilibrium  formula  (Theis,  1935)  for  transient  aquifer  drawdown  is 


s  - 


0 

4kT 


W{u) 
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TABLE  1:  PUMP  TESTS  AT  SIAD 


Well 

TD  (ft) 

b’  (ft) 

T  (ft^/day) 

Test 

ALF  1  MWA 

105 

14 

1510 

PT 

ALF  2  MWA 

101 

14 

142.8 

PT 

ALF  3  MWA 

100 

14 

65.8 

PT 

CCB  1  MWA 

93 

14 

899.5 

PT 

CCB  2  MWA 

100 

14 

63.5 

PT 

DMO  3  MWA 

no 

14 

ND 

PT 

DMO  3R  MWA 

no 

14 

2.94 

PT 

DMO  4  MWA 

no 

14 

22.9 

PT 

DMO  4R  MWA 

no 

14 

10.9 

PT 

TNT  16  MWA 

73 

14 

27.6 

PT 

TNT  16R  MWA 

73 

14 

17.2 

PT 

TNT  IB-PROD 

100 

40.8 

6.61 

ST 

TNT  IC-PROD 

140 

82 

448.7 

ST 

TNT  2B-PROD 

100 

43.6 

1636.5* 

ST 

TNT  2B-OBS3 

43.6 

2100.6* 

ST 

TNT  7B-PROD 

100 

41.6 

138 

ST 

TNT  7B-OBS3 

2647.5 

ST 

TNT  7C-PROD 

140 

81 

22.9 

ST 

TNT  lOB-PROD 

100 

41 

53.3 

ST 

K’  (ft/Day) 


PT  =  1-hour  pump  test. 

ST  =  Step-drawdown  test. 

ND  =  Not  determined. 

*  Not  considered  valid,  substantial  vertical  flow. 


where 


s=drawdown 
Q  swell  discharge 
T  s  aquifer  transmissivity 
W(u)=  the  well  function  of  u 
u=r2S 
4Tt 

r= radial  distance  from  well 
t=time  since  start  of  pumping 
S  =  aquifer  storage  coefficient 


in  consistent  units.  For  small  values  of  u,  the  Theis  equation  can  be  approximated  by  the  Jacob 
equation  (Cooper  and  Jacob,  1946)  as 


s 


2,3  0 
4kT 


log 


2.25  Tt 
r^S 


Aquifer  transmissivity  and  storativity  are  therefore  defined  by  the  following  equations: 

T  -  2.3  Q  5  .  2.25  Tt, 


When  pumping  well  data  is  used  for  aquifer  analysis,  the  Jacob  approximation  becomes  valid 
almost  immediately  because  r  is  so  small. 

Constant-discharge  Test  Results 

Transmissivities  from  these  tests  ranged  from  approximately  2.9  ff/day  to  15(X)  ft^/day.  This 
wide  range  of  transmissivity  reflects  the  heterogenous  nature  of  aquifer  materials  SIAD.  In 
general,  transmissivities  were  lowest  at  the  DRMO  Trench  Area,  and  highest  at  the  Abandoned 
Landfill. 


Step-drawdown  Tests 


The  aquifer  tests  at  the  TNT  site  were  originally  planned  to  consist  of  four  one-hour  steps. 
However,  during  the  course  of  the  tests,  it  was  decided  to  use  the  first  pumping  step  to  estimate 
the  maximum  expected  drawdown,  and  then  maintain  the  highest  sustainable  discharge  for  the 
remainder  of  the  test,  in  order  to  stress  the  aquifer  as  much  as  possible. 

The  Birsoy  and  Summers  (1980)  method  of  correcting  time  for  later  pumping  steps  was  used  to 
analyze  the  step-test  data.  Three  to  four  observation  wells  were  monitored  during  each  test.  Two 
observation  wells  were  very  close  to  each  pumping  well  ( -  10  feet)  but  screened  at  different 
intervals.  Remaining  observation  wells  were  more  distant  (1(X)  to  400  feet)  and  also  screened 
at  different  intervals.  Only  one  of  the  tests  showed  any  usable  response  in  an  observation  well. 
Well  TNT-07-MWC  (TNT-7B-OBS3  in  Table  I-l)  showed  a  slight  response  to  the  pumping  well 
(10  feet  away),  but  was  considered  to  have  a  poor  hydraulic  connection  to  that  well  and, 
therefore,  unusable  data.  The  water  table  observation  well  for  TNT-2B-PROD  (TNT-02-MWA) 
appeared  to  have  a  usable  response.  Transmissivity  of  the  observation  well  (2100  ft2/day) 
compared  well  with  the  production  well  value  (1636  ft2/day).  Response  in  the  observation  well 
suggested  more  homogeneous  conditions  here  than  elsewhere  at  the  site,  and  a  higher  vertical 
conductivity  in  this  zone.  However,  because  of  these  facts,  the  assumption  of  negligible  vertical 
flow  towards  the  pumping  well  explicit  in  the  Theis  equation  (Theis,  1935),  upon  which  the 
Jacob  method  was  based,  was  considered  to  have  been  violated,  negating  the  quantitative 
usefulness  of  this  data. 

Summary 

Based  on  the  pump  tests  discussed  above,  it  was  concluded  that,  in  general,  the  aquifer  at  SIAD 
is  extremely  heterogenous  on  a  large-scale,  and  has  a  very  low  vertical  permeability.  Efforts  to 
contour  transmissivity  from  pump  tests  were  unsuccessful  because  of  these  extreme  variations, 
however,  they  did  provide  general  estimates  of  aquifer  parameters. 


AQUIFER  TESTS  AT  SIAD 


SEMI-LOG  PLOTS; 
CONSTANT-DISCHARGE  TESTS 
WELL: 

ALF-Ol-MWA 

ALF-02-MWA 

ALF-03-MWA 

CCB-Ol-MWA 

CCB-02-MWA 

DMO-03-MWA 

DMO-03-MWA  (RECOVERY) 

DMO-04-MWA 

DMO-04-MWA  (RECOVERY) 

TNT-16-MWA 

TNT-16-MWA  (RECOVERY) 
STEP-DRAWDOWN  TESTS: 


TNT-Ol-MWB 

TNT-Ol-MWC 

TNT-02-MWB 

TNT-02-MWB  OBSERVATION  WELL  (TNT-02-MWC) 

TNT-OT-MWB 

TNT-07-MWC 

TNT-IO-MWB 


Step-drawdown  Tests 


The  aquifer  tests  at  the  TNT  site  were  originally  planned  to  consist  of  four  one-hour  steps. 
However,  during  the  course  of  the  tests,  it  was  decided  to  use  the  first  pumping  step  to  estimate 
the  maximum  expected  drawdown,  and  then  maintain  the  highest  sustainable  discharge  for  the 
remainder  of  the  test,  in  order  to  stress  the  aquifer  as  much  as  possible. 

The  Birsoy  and  Summers  (1980)  method  of  correcting  time  for  later  pumping  steps  was  used  to 
analyze  the  step-test  data.  Three  to  four  observation  wells  were  monitored  during  each  test.  Two 
observation  wells  were  very  close  to  each  pumping  well  (—  10  feet)  but  screened  at  different 
intervals.  Remaining  observation  wells  were  more  distant  (100  to  400  feet)  and  also  screened 
at  different  intervals.  Only  one  of  the  tests  showed  any  usable  response  in  an  observation  well. 
Well  TNT-07-MWC  (TNT-7B-OBS3  in  Table  I-l)  showed  a  slight  response  to  the  pumping  well 
(10  feet  away),  but  was  considered  to  have  a  poor  hydraulic  connection  to  that  well  and, 
therefore,  unusable  data.  The  water  table  observation  well  for  TNT-2B-PROD  (TNT-02-MWA) 
appeared  to  have  a  usable  response.  Transmissivity  of  the  observation  well  (2100  ft2/day) 
compared  well  with  the  production  well  value  (1636  ft2/day).  Response  in  the  observation  well 
suggested  more  homogeneous  conditions  here  than  elsewhere  at  the  site,  and  a  higher  vertical 
conductivity  in  this  zone.  However,  because  of  these  facts,  the  assumption  of  negligible  vertical 
flow  towards  the  pumping  well  explicit  in  the  Theis  equation  (Theis,  1935),  upon  which  the 
Jacob  method  was  based,  was  considered  to  have  been  violated,  negating  the  quantitative 
usefulness  of  this  data. 

Summary 

Based  on  the  pump  tests  discussed  above,  it  was  concluded  that,  in  general,  the  aquifer  at  SIAD 
is  extremely  heterogenous  on  a  large-scale,  and  has  a  very  low  vertical  permeability.  Efforts  to 
contour  transmissivity  from  pump  tests  were  unsuccessful  because  of  these  extreme  variations, 
however,  they  did  provide  general  estimates  of  aquifer  parameters. 


JWM  James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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PROJECT  I  » 


I  JOB  NO 


j  ceil  '  date!  (pj-hj^rc 


SAMPLE  LOCATION  I.D. 


'TaJT~05''/>7v^'T 


!  LOCATKDN  ACTIVITY  I  staht.CJl^  eno: 


WELL  DEPTH  I 


4r  f'i 


FT 


WATER  LEVEL  /  WELL  DATA 

S' MEASURED  □  TOP  OF  WELL  CASING  STICK-UP f~I  ^ 

□  HISTORICAL  SYOP  OF  CASING  (FROM  GROUND)  !  ' 

□ _ 

WELL  MATERIAL.  ^LL  LOCKED?  WELL  DIA.  SIZ  INCH  LEVEL  EQUIP  USED 

ETPVC  C _  ■g]  YES  CLINCH  a'ELECT  COMO  PPCBE 

O  SS  n  NO  S  INCH  ^  PLOAT  ACTUATED 

^  ^6  INCH  ^  PRESS.  TRANSCUCEP 


WATER  DEPTH  bC  FT 


HEIGHT  OF 
WATER  COLUMN 


- 1  a  .16GAUFT(2IN  ) 

FT  I  X  □  .65  GAUFT  (4  IN.)  - 

- ‘  □  1.5  GAUFT  (6  IN.) 

□  _ GAUFT  { _ IN.) 


r 


I .  'Yly  GAUVOL 


WELL  INTEGRITY  YES  nc 

-  PROT  CASING  SECURE  3  — 

TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  S'  _ 
_ OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNG  EQUIP  USED: 


✓  IF  USED  FOR: 


PURGING  SAMPLING 


□ 

□ 

g' 

□ 

□ 

□ 

□ 

□ 

□ 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BAILER 

PVC/SIUCON  TUBING 
TEFLONSIUCON  TUBING 
AIRUFT 
HAND  PUMP 
IN-UNE  FILTER 
PRESSA/AC  FILTER 


EQUIPMENT  I  0. 


DECONTAMINATION 

METHOD: 

i^cvi 


55  — 


AMBIENT  AIR  VOA 


PURGE  DATA 


temperature,  deg  C 

bH.  una 

SPECIFIC  CONOOCnVTTY 
.^.imnoi/cm.  •  25  Mgx) 


PPM 


FIELD  ANALYSIS  DATA 

WELL  MOUTH 


PPM 


O  2.  GAL 

a  /O  QAL 

•  2Zqal 

•  GAL 

a  GAL 

*7.  1 

7  TO 

7'kO 

?Oo 

— 

RELD  DATA  COLLECTED  □  IN-UNE 

S-  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
n  COLORED 
S'  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

/  IF  REQUIRED  AT  THIS  LOCATION) 

✓  F  FIELD  PRESERVATION 
FATEREO  MgTHOO 


VOLUAC 

REQUIRED 


✓  F 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D  S 


analytical  paraacter 


James  M.  Montgomery 
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PROJECT  I _ 2_ 


SAMPLE  LOCATION  I.D. 


JOB  NO.  a,S'7.r  OQII  I  date!  6/ 6 
LOCATION  ACWITY  stahT:  /y  Z.<  eno: 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


WATER  DEPTH  i— j.  ^0  PT 


- 1  B^MGASUREO  DTOPOPWea  casing  stick-up  l  >7  ^  CT 

^1  □  HISTORICAL  aiOP  OF  CASING  (FROM  GROUND)  ^  ^  . 

□ _ 

- 1  W^  material:  WEJX  LOCKED?  WELL  DIA  BC2  INCH  waTEB  LEVEL  EOoiP  USED  : 

FT  giPvc  □ _  ET^s  □  a  inch  elect  CONOPBOBE 

ss  □  NO  □  6  INCH  S 


I  HEIGHT  OF 
!  WATER  COLUMN 


- - -  a  .16GAUFT(2IN.) 

/0  ."?fe*  FT  X  □  .6SGAUFT(AIN.)  > 

-  □  1 .5  GAUFT  (6  IN.) 

□  _ GAUFT( _ IN.) 


QAUPT(Z1N.)  QAUVOL 

GAUFT(AIN.)  -  I - — - 

GAUFT(6IN.)  J - r-; - — — 

.GAUFT( _ IN.)  H  3  ]  total  g 


EQUIPMENT  DOCUMENTATION 


I  WELL  INTEGRITY  YES 

- -  PROT  CASING  SECURE  _ 

TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  3^  _ 
_ 1  OTHER _ “ 


^  IF  USED  FOR; 

I  PURGING/SAMPUNG  EQUIP.  USED;  PURGMG  SAMPUNG 
i  □  □  PEHISTALTtC  PUMP 

□  □  SUBMERSIBLE  PUMP 

I  M  'Sr  BAILER 

□  □  PVOSiUCON  TUBINQ 

□  □  T^ON/SIUCON  TUBING 

I  □  □  AIR  UFT 

I  □  □  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSATAC  RLTER 

□  _ 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD 

-r  "teT'  c'w 


AMBIENT  AIR  VOA 

1 _ PURGE  DATA _  ' 

I  TEMPERATURE.  DEG  C  . 

:  pH.  unia 

j  SPECIFCCONOOCTIVITV 
(umnoa/em.  •  S  Mg.q 


FIELD  ANALYSIS  DATA 
PPM  I  WEUMOUTH  ^ 


-OAt  O. 


'LOCj 


PPM  RELD  DATA  COLLECTED  C  IN-UNE 

■ - - -  B.  IN  CONTAINER 

•  SAL  9 _ GAL  SAMPLE  OBSERVATIONS 

- c  TURBID 

-  □  COLORED 

- » CLOUDY 

^  clear 

-  □  ODOR 


9_iL-QAL 

9  _  GAL 

/4oo 

SAMPLE  COLLECTION  REQUIREMENTS 

I  ./IF  REQUIRED  AT  this  LOCATOR 

I  ANALYTICAL  PAHALCTEH  FILTCreD 

:  □ 

;  □ 

I  c 

!b 

I B 


VOLUME 

REOUIREO 


/P 

SAMPLE 

COLUCTEO 

□ 

□ 

□ 

□ 


SAMPLE  SOTaE  1 0  S 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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I 

I 


PROJECT  S'^DP^^cr  I 


JOB  NO.  |aS-73CCt/  !  DATEI  C  /b 


SAMPLE  LOCATION  I.D. 


-  Q)-^' A  LOCATION  ACTIVITY  j  start:  J//q;  eno:/^*^^ 


WATER  LEVEL  /  WELL  DATA 

EJT  MEASURED  DjOP  OF  WEU  CASING  STlCK-UP  I  . 

□  HISTORICAL  Stop  OF  CASING  (FROM  GROUND)  I  ' 

WE1<C  MATERIAL  LOCKED?  WELL  INCH  WATfR  LEVEL  EQUIP  uSEC 


WELL  DEPTH 


61-  PT 


WATER  DEPTH 


Cd  Pvc  C . 

□  ss 


fl^YES 
□  NO 


iSf  A  INCH  S  ELECT  CONO  PPOBE 

~SINCH  —  FLOAT  activated 

g  Z  PflESS.  transduces 


HEIGHT  OF 
WATER  COLUMN 


II. n 


a..16GAUFT(2  IN.) 

X  C  63  OAurr  (4  IN.)  - 

□  1.8GAIJFT(6IN.) 

□  _ GALyFT{ _ IN.) 


GALWOL 


WELL  INTEGRITY 


VES  NC 
T  — 


-  - -  PROT  CASING  SECURE  -d  _ 

L  7^  TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  Z  _ 
_ :  OTHER _ _ 


EQUIPMENT  DOCUMENTATION 

y  te  USED  FOR: 

I  PURGING/SAMPUNG  EOUIP  USED:  PURGMG  SAMPLING  EQUIPMENT  I.D. 

i  □  □  PERISTALTIC  PUMP  _ 

□  SUBMERSIBLE  PUMP  _ 

S'  BAILER  _ 

□  PVOStUCON  TUBING 

_  □  TEFLON«IUCON  TUBING 

□  □  AIRUFT 

□  □  HAND  PUMP  _ 

□  IN-UNE  FILTER 

□  PRESSrVAC  RLTER 

□  □  _  _ 


decontamination 

METHOD: 


C  1  <31L-r\ 


r  - 

V 


A  r 


Si  - 


AMBIENT  AIR  VGA 


PPM 


FIELD  ANALYSIS  DATA 

WEU  MOUTH 


PPM 


PURGE  DATA 


I  I  TEMPERATURE.  DEO  C 
pH.  uns 

{  SPECFC  CONOUCTMTV 
( uimoNan.  •  as  dpgx) 


•  3  GAL 

0  O  gal 

0  OM. 

— 

•  GAL 

7-c; 

7,C 

/o©o 

/C‘«0 

/o<po 

/C>OC 

RELO  DATA  COLLECTED  Z  iN-LlNE 

IN  CONTAINER 


SAMPLE  OBSERVATIONS 
□  TURBIO 
n  COLORED 
^  CLOUDY 


CLEAR 
□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

j  i/FREOUIREO  AT  THIS  LOCATION) 

!  ANALYTICAL  PARAMETER 


✓  FFIELO 
FATEREO 


PRESERVATION 

LCTHOO 


VOLUME 

REOUIREO 


✓  F 

SAMPLE 

CCLLECTED 


SAMPLE  BOTTLE  I.O.S 


□ 

a 

□ 

□ 

□ 

a 

□ 


□ 

□ 

□ 

□ 


3 


□ 

□ 


James  M.  Montgonriefy 
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PROJECT 

S  '  V  O  P  1  -  1 

JOB  NO. 

DATE 

6/ ©Ac 

SAMPLE  LOCATION  I.D. 

"T/ut-  <2)“^  -muu  a 

LOCATION  ACTIVITY 

START:  /Cc5^  END: 

WATER  LEVEL  /  WELL  DATA 


— ,  z  ^ - 

a  MEASURED  □  TOP  OF  WEU  CASING  STICK-UP 

WEU  DEPTH 

□  HISTORICAL  'B'TOP  OP  CASING  (FROM  GROUND) 

WATER  DEPTH 


s  y  70 


FT 


HEIGHT  OF 
WATER  COLUMN 


FT 


WEU  MATERIAL: 

TT  PVC  C _ 

□  ss 


WELL  LOCKED?  WEU  DIA.  □  2 

0<YEs  •gr* 

□  NO  C6 

□  _ 


□  .l6GAlyFT(2IN.)  /-/  gauvOL 

X  ® _6S  GAUFT  (4  IN.)  -  1-  - 

□  1.5GAlyFT(6IN.)  - 

□  _GAUFT(_IN.)  L  2C:^  TOTAL  GAL  PURGED 


INCH  WATER  level  EQUIP  USED  ' 
INCH  STelECT  COND  PROBE 

INCH  —  r>-OAT  activated 

O  PRESS.  TRANSDUCER 


WEU  INTEGRITY  vES 

PROT.  CASING  SECURE  TS  _ 

CONCRETE  COLLAR  INTACT  ^  _ 

OTHER _ Z 


EQUIPMENT  DOCUMENTATION 


PURQNG/SAMPUNG  EQUIP  USED: 


✓  r  USED  FOR: 
PURQM6  SAMPLMG 


EQUIPMENT  I  D. 


□ 

S' 

□ 

□ 

□ 

□ 

□ 


□ 

I 

□ 

□ 

□ 

□ 

□ 

□ 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 

bailer 

PVOStUCON  TUBING 
TEFLONISIUCON  TUBING 
AIR  UFT 
HAND  PUMP 
IN-UNE  FILTER 
PRESSA^AC  FILTER 


DECONTAMINATION 

METHOD: 

)OCl  ■ 

•>«  ■0‘'S 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VGA 


PPM  WEU  MOUTH 


PPM 


PURGE  DATA 


TEMPERATURE.  OEGC 
0H.  una 

SPECPC  CONOUCnVITY 
(un«ns/an.  0  25  Mg.e) 


O  ^OOAL 

GAL 

•  300  QAL 

O  gal 

e  GAL 

70 

(a* 

/o«e 

/0<5-0 

J 

RELO  DATA  COLLECTED  □  IN-UNE 

12  IN  CONTAINER 

SAMPLE  OBSERVATIONS 
□  TURBIO 
n  COLORED 
Lj  CLOUDY 
S'  CLEAR 
G  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  ;/ IF  REQUIRED  AT  THIS  LOCATION) 

'  /  P  FCLO  PRESERVATION 

FILTERED  METHOO 


VOLUIC 

REQUIRED 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  1 0  S 


a 

□ 

□ 

□ 

s 

□ 


ANALYTICAL  PARAMETER 


James  M.  Montgomery 
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CF 


PROJECT  bl  .^0  ^ 

1 

|jOBNO.t3573 

DATE!  /d  1^ 

SAMPLE  LOCATION  l.D. 

i  Qi-f. 

'/n<-oC 

LOCATION  ACTIVITY 

START. 0^3- Q END: 

//ELL  DEPTH 


WATER  DEPTH 


'  ^6 


FT 


HEIGHT  OF  I 
WATER  COLUMN  L 


ZI.II 


WATER  LEVEL  /  WELL  DATA 

MEASURED  C  TOP  OF  WELL  CASING  STlCK-UP  f 

□  HISTORICAL  J^OP  OF  CASING  (FROM  GROUND) 


ft  I 


C  TOP  OF  WELL 
^^OP  OF  CASING 

□ _ 

W^L  MATERIAL:  W^  I 

la^vc  CZ _ 3^S 

C  SS  □  NO 


FTI 


WELL  OIA.  ^  INCH 
"S*  INCH 

□  6  INCH 

□  _ 


WATER  LEVEL  EQUIP  USED 
ELECT  CONO  PROBE 
□  FLOAT  activated 
C  PRESS,  transducer 


□  .16GAUFT(2IN.) 

X  Z  6S  GAUFT  (4  IN.)  - 

□  1.5  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


WELL  INTEGRITY 
PHOT  CASING  SECURE 
CONCRETE  COLLAR  INTAC 
OTHER _ 


ygs  NO 


EQUIPMEKT  DOCUMENTATION 

/  IF  USED  FOR; 

,  PURGING/SAMPUNG  EQUIP.  USED.  PURGING  SAMPLING  EQUIPMENT  I  D. 

^  □  PERISTALTIC  PUMP  _ 

ST  SUBMERSIBLE  PUMP  _ 

□  Sr  BAILER  _ 

□  □  PVOSIUCON  TUBING 

□  □  TEFLON/SIUCON  TUBING 

I  □  □  AIR  UFT 

I  □  □  HAND  PUMP  _ 

1  □  IN-UNE  filter 

□  PRESSA/AC  FILTER 

□  □  _  _ 


DECONTAMINATION 

METHOD: 

SH-  ^  i 

i\urvi 

j 


AMBIENT  AIR  VOA 


—  PPM 


FIELD  ANALYSIS  DATA 

WELL  MOUTH 


PPM 


PURGE  DATA 


TEMPERATURE.  OEGC 
pH.  una 

SPECPIC  CONOUCTMTY 
(umnoA/em.  •  2S  d«o.c} 


9  GAL 

•  /TOqal 

•  30o  GAL 

•  GAL 

•  GAL 

— 

i  T 

^  1 

/CTO-^ 

/o-^-o 

/o-Ors 

/CrO-e 

RELO  DATA  COLLECTED  G  IN-UNE 

S.  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 

□  COLORED 
CLOUDY 
CLEAR 
ODOR 


V 

S'? 


SAMPLE  COLLECTION  REQUIREMENTS 

{  V  IF  REQUIRED  AT  THIS  LOCATION) 


ANALYTICAL  PARAMETER 


i  ^ 

□ 

□ 

□ 

□ 

3 

3 


^  P  FCLO  PRESERVATION 
F4.TEREO  AgTHOO 


VOLUHC 

REQUIRED 


/F 

SAMPLE 

COLLECTED 


□ 

□ 

□ 

□ 


□ 

n 


SAMPLE  BOTOE  I.D.-8 

/ 

_ / _ 


j 
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PROJECT 


JOB  NO. 


SLS'yj  cxH ! 


DATE 


r 


SAMPLE  LOCATION  I.D. 


Ov  '  rn  ^  A 


LOCATION  ACTIVITY  |  start:  end.  J}/  oO 


WELL  DEPTH 


WATER  DEPTH 


FT 


WATER  LEVEL  /  WELL  DATA 

QTkkASUREO  D^popwell  casing  stick-up 

□  HISTORICAL  STOP  OF  CASING  (FROM  GROUND) 

□ _ 

MATERIAL;  WEJi  LOCKED?  WELL  DIA. 

Q  pvc  □ _  BT^s 

□  SS  □  NO 


5.‘5'  PTj 


STTinch 

□  4  INCH 
C  6  INCH 

□  _ 


HEIGHT  OF 
WATER  COLUMN 


ft 


12. 16  GAL/FT  (2  IN.) 

□  65  GAUFT  (4  IN.) 

□  i.sgal;ft(6in.) 

□  _ GAUFT( _ IN.) 


.f-LLW 


oauvol 


WATHR  level  EQUIP  USED 
SELECT  CX)NO  PROSE 
U  FLOAT  ACTIVATED 

□  PRESS,  transducer 

□  _ 


total  oal  purged 


WELL  INTEGRITY 
PROT  CASING  SECURE 
CONCRETE  COLLAR  INTACT 
OTHER _ 


vES  .NO 


EQUIPMENT  DOCUMENTATION 


j  /  F  USED  FOR; 

'  PURGING/SAMPUNG  EOUIP.  USED:  PUflQMQ  SAMPLMG  EQUIPMENT  I  D. 


□ 

□ 

PERISTALTIC  PUMP 

□ 

a 

SUBMFa.«lRI  F  PUMP 

'0' 

■sT 

BAILER 

a 

□ 

PVCVSIUCON  TUBING 

□ 

□ 

TEPLON/SIUCON  TUBING 

□ 

□ 

AIRUFT 

□ 

□ 

HAND  PUMP 

□ 

IN-UNE  FILTER 

□ 

PRESSiVAC  FILTER 

□ 

□ 

FIELD  ANALYSIS  DATA 


DECONTAMINATION 

METHOD: 

C  ^ 


AMBIENT  AIR  VOA 


PPM 


WELL  MOUTH 


PURGE  data 


TEMPERATURE.  OEGC 
pH.  uni9 

SPEcr  c  CQNOucnvrTY 

(umnoi/on.  02B«g.q 


•  /  GAL 

•  ■5'  GAL 

O  6  GAL 

•  GAL 

•  GAL 

v.o 

•S'^O 

/(XS-a 

FIELD  data  COLLECTED  □  IN-UNE 

s  IN  CONTAINER 

SAMPLE  OBSERVATIONS 
C  TURBID 

t  COLORED 
CLOUDY 
CLEAR 
□  ODOR 


'SAMPLE  COLLECTION  REQUIREMENTS 

I  1/ IF  REQUIRED  AT  THIS  LOCATION)  /ip 

/  F  FIELD  PRESERVATION  VOLUhC  SAMPLE 

FITEREO  METHOD  REQUIRED  COLLECTED  SAMPLE  BOTTU  IDS 

□  _ ' _ 


I  analytical  parameter 

i  □ 


James  M.  Montgomery 
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PROJECT  !  3  /  A  0  P  ^  I  > _ 

SAMPLE  LOCATION  I.D. 


JOB  NO.  7  IjiLCjl  I  DATE!  o  d 


f-/nCAJA  LOCATION  ACTIVITY  |  START: 


WATER  LEVEL  /  WELL  DATA 


END: 


MHASUBED  uJOP  OF  WELL  CASING  STICK-UP  I ^  , 

WELL  DEPTH  I  □  HISTORICAL  SarOP  OF  CASING  (FROM  GROUND)  1^-^ 

° ^ 

- - — -  W^L  MATERIAL;  WELL  LOCKED?  WELL  DIA.  Ha  INCH  LEVEL  EQLiiP  JSE' 

WATER  DEPTH  I  ^  FT  2  PVC  C _  S^YES  0  4  INCH  ST  ELECT  CCND  POCBE 


PT 


W^L  MATERI 
3^vc  C . 
□  ss 


HEIGHT  OF 
WATER  COLUMN 


— -  a  16GAUFT(2IN.) 

^  •  S'?  ^  X  □  63  GAUFT  (4  IN.)  - 

-  C  1.5GAUFT(6IN.) 

□  _ GAUFTC _ IN.) 


a^YES  ’  □  4  INCH  ^ ELECT  CCND  POCBE 

□  NO  □  6  INCH  =  PLCAT  activated 

^  ~  PRESS  TRANSCLCEP 

4  !  ^  GAL/VOL 

~  I  WELL  INTEGRITY  ^ES  vc 

- PROT  CASING  SECURE  ^  = 

.  X  total  gal  purged  |  concrete  collar  intact  :£  _ 

I  L^ _ OTHER _ _ 


PURGING/SAMPUNG  EQUIP  USED: 


EQUtPMENT  DOCUMENTATION 


IF  USED  FOR: 
PURGMG  SAMPLMG 


EQUIPMENT  I  D. 


□  peristaltic  PUMP 

□  SUBMERSIBLE  PUMP 
or  BAILER 

□  PVC/SIUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSn/AC  FILTER 


DECONTAMINATiCN 

METHOD; 

C'l^CL,^ 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH 


I _ PURGE  DATA 

I  TEMPERATURE.  DEG  C 
I  pH.  uns 

I  SPECPC  CONDUCTIVITY 
,  (umnoNcm.  •  2S  dpgxi 


•  GAL 

9  QAL 

•  G*L 

0  GAL 

0  GAL 

■7  ^ 

^10 

7.0 

760 

7  O' 

760 

PPM  FIELD  DATA  COLLECTED  [Z  IN-UNE 
— * _  3.  IN  CONTAINE.P 


□  TURBID 
^COLORED 
a  CLOUDY 

□  CLEAR 
C  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

;  ;/ IF  REOUIREO  AT  THIS  LOCATION) 

I  _  /  P  FCLO  PRESERVATION 

;  analytical  PAHAkCTER  FILTERED  LCTHOO 


1  □ 


VOLUME 

REQUIRED 


NOTES; 


/P 

SAMPLE 

COLLECTED 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


SAMPLE  bottle  I  O.S 


jaJ(_ 


James  M.  Montgomery 
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SAMPLE  LOCATION  I.D. 


WELL  DEPTH 


WATER  LEVEL  /  WELL  DATA 

WT MEASURED  □  TOP  OF  WEU  CASING  STICK-UP  f 


WATER  DEPTH 


HEIGHT  OF 
WATER  COLUMN 


5^  FT 


Ifl  mcAsuncu  lj  iwrurvYBU.  UAaiNU  S lltiK-Ur  *7  <  erl 

^1  □  HISTORICAL  B'TOP  OF  CASING  (FROM  GROUND)  I  ! 

□ _ 

- 1  WELL  MATERIAL;  WEU  LOCKED?  WELL  DIA,  itf  2  INCH  WATER  LEVEL  EQoiP  USED  . 

FT  'O'pvc  □ - - -  Styes'  Da  inch  BT'electcono  probe 

- '  □  SS  □  NO  □  6  INCH  P  PLQAT  ACTIVATED 

^  ~  PRESS,  transducer 

-  -  ° - G  _ 

- 1  «  .16GAUFT(2IN.)  aOLIVOL 

FT  X  □  .63GAlyFT{4IN.)  -  - i _  WELL  INTEGRITY:  NO] 

□  1.5GAL;FT(eiN.)  - ^prz - ,  PROT.  (^ING  SECURE  = 

□  _GAiyFT(_IN.)  ^  So  TOTAt  GAL  PURGED  ^RETE  COLLAR  intact^  ^ 


-8  .16GAUFT(2IN.) 

X  O  .6SGAlyFT{4IN.)  • 

□  1.5GAL;FT(eiN.) 

□  _ GAiyFTC _ IN.) 


EQUIPMENT  DOCUMENTATION 


y  r  USED  FOR: 

'  PURGING<SAMPUNG  EOUIP.  USED;  PURGMG  SAMPLING 


EOUIPMENTI  0. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 
^  BAILER 

□  PVDSIUCON  TUBING 

□  teflon«iucon  tubing 

□  AIR  UFT 

□  HAND  PUMP 

□  IN-Uf«  RLTER 

□  PRESSA/AC  FILTER 


FIELD  ANALYSIS  DATA 


decontamination 

METHOD: 

S  1= 


AMBIENT  AIR  VOA 


PURGE  DATA 

TEMPERATURE.  OEGC 
pH.  una 

SPECPC  coNOucnvnnr 
(unmowem.  •  2SMg.q 


PPM  WEU  MOUTH 


.GAL  a  /O  GAL 


_QAL  •. 


/o-o-o 


/oexj 


FIELD  DATA  collected  C  IN-LINE 
_ _  a  IN  CONTAINER 

- O _ SAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

- □  COLORED 

CLOUDY 
□  CLEAR 

-  □  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

;/  F  REQUIRED  AT  THIS  LOCATION) 

/  P  PCLO  PRESERVATION 
ANALYTICAL  PARMgTER  PETERED  fcgTHOO 


□ 

□ 

□ 

□ 

□ 

□ 

3 

3 


NOTES. 


VOLUME 

REQUIRED 


✓  F 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.O.S 


SIGNATURE  OF  SAMPLER  1  /| 
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1  JOB  NO. 

1  !DATEi^/j/-?0 

SAMPLE  LOCATION  I.D. 

7.<jt  -  jG  - 

LOCATION  ACTIVITY 

START:  //q  ^  END: 

WATER  LEVEL  /  WELL  DATA 


I 

WELL  DEPTH  -O''  ‘9"?  ^ 


WATER  DEPTH 


a^MEASURED  CTOPOPWEa  CASING  STICK-UP  I  -  t  cri 

□  HISTORICAL  a^OP  OF  CASING  (FROM  GROUND)  \  ^  J  ■ 

□ _ 

WELL  MATERIAL;  WELL  LOCKED*?  WELL  DIA.  □  2  INCH 

ar  pvc  c. _ sr< inch 

□  SS  □  NO  CSINCH 


WATHR  level  equip  use: 

S'ELECT  CONO  PPOBE 
_  FLOAT  activated 
□  PPESS.  TRANSDUCER 


HEIGHT  OF 
WATER  COLUMN 


□  .16GAUFT(2IN.) 

X  a  63  GAUFT  (4  IN.)  - 

□  1.3  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ IN.) 


SAUVOL 


4]^ 


TOTAL  GAL  PURGED 


WELL  INTEGRITY  v|s 

PROT  CASING  SECURE  -  _ 

CONCRETE  COLLAR  INTACT  ~  _ 

OTHER _ Z  I 


EQUIPMENT  DOCUMENTATION 

✓  IF  USED  FOR: 

PURGING/SAMPUNG  EQUIP  USED.  PURQMO  SAMPLING  EQUIPMENT  I  D 

□  D  peristaltic  PUMP  _ 

submersible  pump  _ 

□  Jsr  bailer  - 

□  G  PVC/SIUCON  tubing 

□  □  TEaQN/SIUCON  TUBING 

□  □  AIR  UFT 

□  □  HAND  PUMP  _ 

G  IN-UNE  FILTER 

G  PRESSA/AC  FILTER 

G  G  _  _ 


DECONTAMINATION 

method 

I 


AMBIENT  AIR  VOA 


PPM 


FIELD  ANALYSIS  DATA 

WELL  MOUTH 


PPM 


PURGE  DATA 


i  TEMPERATURE.  DEG  C 
i  oH.  unia 

[  SPECIFIC  CONOOCnVITY 
:  (unvwon.  •  23  MQX) 


a  /O  GAL 

a  ^  GAL 

•  Ar&  QAL 

a  (P-tSqal 

a  gal 

CO 

c.  y 

fo.n 

/O-erO 

/0«D 

/'OoO 

FIELD  DATA  COLLECTED  G  IN-UNE 

S  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 

□  COLORED 

SopLOUDY 

S'- CLEAR 
ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 


JWI  James  M.  Montgomery 
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JOB  NO. 

,?-57i  CO-li 

DATE 

G/3>ho  '  ’ 

.  - 

SAMPLE  LOCATION  I.D. 

TAJ  z  -  /6  -  C- 

LOCATION  ACTIVITY 

START:  O.T'J.OENO:  /CSO  ^  ! 

WELL  DEPTH 


1  ^ 


WATER  DEPTH 


WATER  LEVEL  /  WELL  DATA 

jS' measured  Otopopweu  casing  stick-up 

□  HISTORICAL  'STTOP  OP  CASING  (FROM  GROUND) 

□ _ 

WELL  MATERIAL  WELL  LOCKED? 

BTPVC  □ _  STYES 

□  SS  □  NO 


FT 


WEU  DIA.  □  2  INCH 
B  4  INCH 

□  6  INCH 

□  _ 


HEIGHT  OF 
WATER  COLUMN 


ir.r6  FT 


□  .16QAUFT(2IN.) 

S  .63  GAiyPT  (4  IN.) 

□  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT( _ IN.) 


.[\£lJ=L 


OAUVOL 


WATER  level  EQUIP  USED. I 

sr  ELECT.CONO  PROBE 

□  FLOAT  activated 

□  PRESS.  TRANSDUCER  i 

-□  _  , 


H  yoo 


TOTAL  GAL  RJRGEO 


WELL  INTEGRITY  VES  NO' 

PROT  CASMG  SECURE  ?  Z  : 

CONCRETE  COLLAR  INTACT  S  _  . 

OTHER _ Z  Z 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNG  EOUIP  USED: 


/  F  USED  FOR: 


PURGMO  SAMPLING 


PERISTALTIC  PUMP 
SUBMERSIBLE  PUMP 
BAILER 

PVOStUCON  TUBING 
TEFLON/SIUCON  TUBING 
AIRUFT 
HAND  PUMP 
IN-UNE  FILTER 
PRESSA/AC  RLTER 


EQUIPMENT  I  D. 


DECONTAMINATION 

METHOD: 


I  'l  -Cv 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM 


WELL  MOUTH 


PPM  I 


PURGE  DATA 

•  /O  GAL 

•  SO  GAL 

O  ^PO  GAL 

•  fCU  GAL 

!  TEMPERATURE.  DEG  C 

1  pH.  uns 

.7.31 

*7  «7 

/<>■ 

'  {  SPECPC  coNOucnvrTY 

*760 

9  20 

'  j  {umhoa<em.  O  3S  d»o.e) 

i  * 

*720 

RELO  DATA  COLLECTED  C  IN-UNE 

S  IN  CONTAINER 


SAMPLE  OBSERVATIONS 
□  TURBID 

e  COLORED 
CLOUDY 
S^CLEAR 
□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

I  V  IF  REQUIRED  AT  THIS  LOCATION) 

/  P  FIELD  PRESERVATION  VOLUME 
FILTERED  METHOD  REQUIRED 


ANALYTICAL  PARAMETER 


✓  P 

SAMPLE 

COLLECTED 


SAMPLE  BOTTLE  I.D.S 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


NOTES. 


SSL 


RE  OF  sampler 


O'-  ^ 


•y 


INATUI 
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I 


SAMPLE  LOCATION  l.D. 


-Tj-r- 

JOB  NO.  \dS13  CCiil  DATE !  6  /  ^  he. 
LOCATION  ACTIVITY 


START.  /'S'JC  ENO:  /  7’'!^ 


WATER  LEVEL  /  WELL  DATA 


I - --T; - j  a^MEASURED  OjOPOPWELL  CASING  STICK-UP  I  /  , 

WELL  DEPTH  !  -7 'Q  HISTORICAL  STOP  OF  CASING  (FROM  GROUND)  L_L1^_J 
'  □ _ 


W^L  MATERIAL; 

/^LL  LOCKED? 

WELL  DIA.  ^  INCH 

WATER  DEPTH  |  ,C^  fT 

«  pvr  n 

C  ss 

_  'g'  YES 

□  NO 

□  4  INCH 

□  6  INCH 

□ 


WATtR  level  EQUIP  USED 
ELECT  CONO  PRCBE 
^  FLCAT  activated 
C  PRESS,  transduce? 


HEIGHT  OF  'T 
WATER  COLUMN  L 


13.13 


FT 


2L  ISGALyFT  (2  IN.) 

X  G  65  GAliFT  (A  IN.)  - 

□  1.SGAUFT(6IN.) 

□  _ GAUFT( _ IN) 


^./1^  GALWOL 


21- 


TOTAL  GAL  PURGED 


WELL  INTEGRITY 
PROT  CASING  SECURE  ^  _ 
CONCRETE  COLLAR  INTACT  ^  _ 
OTHER _ 


NO 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNQ  EQUIP  USED: 


y  IF  USED  FOR: 
PURGING  SAMPLING 


□  PERISTALTIC  PUMP 
C,  SUBMERSIBLE  PUMP 
G  BAILER 

□  PVOSIUCON  TUBING 

□  TEFLON«IUCON  TUBING 

□  AlflUFT 

□  HAND  PUMP 

□  IN-UNE  RLTER 

□  PRESSA/AC  FILTER 

□  _ 


EQUIPMENT  I  D. 


decontamination 

METHOD: 

C 


ambient  AIR  VOA 


PPM 


FIELD  ANALYSIS  DATA 

WEU  mouth 


PPM 


PURGE  DATA 


I  TEMPERATURE.  OEGC 
;  pH.  una 

I  SPECIFC  CONDUCTIVITY 
j  (unvm/an.  •  25  dpg.ct 


a  GAL 

0  >^0  GAL 

a  20  GAL 

9  31-  GAL 

a  GAL 

■no 

-T.  0 

-7.  / 

liToC 

I-7OC 

/  VCC> 

/^oo 

RELO  DATA  COLLECTED  C  W-UNE 

gj  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
n  COLORED 
^  CLOUDY 

□  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

!  V  IF  REQUIRED  AT  THIS  LOCATION) 

/FFCLO  PfCSERVATlON  VOLUIC  SAMTIE 

(  analytical  PAWAMETgR  FUTEWCO  METWO  REQUIRED  COUECTED  SAMPLE  BOmg  I.P.-S 


James  M.  Montgomery 
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JOB  NO. 

>5  7^  OC^l 

dateI 

SAMPLE  LOCATION  I.D. 


i3>-  ^ 


LOCATION  ACnvITY 


START: ENO: 


WATER  LEVEL  /  WEU  DATA 


WELL  depth 


.  2  Z  FT 


WATER  DEPTH 


ft 


STmEASUREO  □  top  of  well  casing  stick-up  I  -  _j 
□  historical  9^0P  of  casing  (FROM  GROUND)  I 

WELL  material  WEU.  locked?  well  dia.  inch  water  level  equip  used  : 


ajpvc 

□  ss 


styes 

□  no 


□  4  INCH 

□  6  INCH 

□  _ 


ELECT.CONO.PROeE 

□  float  activated 
G  PRESS,  transducer 


HEIGHT  OF 
WATER  column 


nMLSl 


a  .16GAUFT(2IN.) 

X  □  6S  GAUFT  (4  IN.)  - 

□  1.SGAUFr(6IN.)  )  I - y 

□  _ GALyFT  ( _ IN.)  & 


SAUVOL 


WELL  INTEGRITY 
PROT.  CASmC  SECURE 


vfS  NC 


TOTAL  GAL  PURGED  I  CONCRETE  COLLAR  INTACT  3^  _ 
_ :  OTHER _ _ 


EQUIPMENT  DOCUMENTATION 


PURGING/SAMPUNG  EOUIP  USED. 


/  IF  USED  for: 
PURGMQ  SAMPLING 


EQUIPMENT  1.0. 


□ 

□ 

□ 

□ 

□ 


□ 


□  peristaltic  pump 
Oy  submersible  PUMP 
^  BAILER 

□  PVOSIUCON  TUBING 

□  TEFL0N«IUC0N  TUBING 

□  AIR  UPT 

□  HAND  PUMP 

□  IN-UNE  PILTER 

□  PRES&VAC  FILTER 

□  _ 


decontamination 

METHOD: 

^1“  •2C-L  )^  C  ^  QC-lv- 

■C  C< 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PPM  WEU  MOUTH 


PPM 


FIELD  DATA  COLLECTED  “i  iN-UNE 

7^  IN  CONTAINER 

SAMPLE  OBSERVATIONS 

□  TURBID 
n  COLORED 
Sr  CLOUDY 

□  CLEAR 
G  ODOR 


James  M.  Montgomery 
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SAMPLE  LOCATION  1.0.  Ta/T  >3  UA 


JOB  NO.  j  datei  ^  J 


LOCATION  ACnVITY  I  START,  /^f'5  eso:  lo 


WATER  LEVEL  /  WELL  DATA 


-  ^  O'  MEASURED  O  TOP  OF  WELL  CASING  STICK-UP  I  ^ 

WELL  DEPTH  PT  Q  HISTORICAL  BJ'TOP  OF  CASING  (FROM  GROUND!  _ ^ 

□ _ 

_  -  WELL  MATERIAL  WELL  LOCKED?  WELL  DIA.  ^2  INCH  wathb  LEVEL  EQUIP  USED. 

WATER  DEPTH  ‘■Iq  ^  S  PVC  □  _ _  0  YES  □  4  INCH  3.  ELECT  CCNO  PBOBE 

-  □  SS  □  NO  C  6  INCH  Q  float  ACTIVATED 

C  ^  PRESS.  TRANSDUCER  ' 


;  HEIGHT  OF 
j  WATER  COLUMN 


-  a  .16GAUFT(2IN.)  _  ,77  galvOL 

/Q  14  ^  X  □  .63  GALFT  (4  IN.)  -  I - -  WELL  INTEGRITY:  VES  nOi 

-  □  1  5  GALFT  IS  IN  \  1  ,  — ■  - -  PROT  CASING  SECURE  fci  _  : 


EQUIPMENT  DOCUMENTATION 


1  OTHER. 


i  ^  IF  USED  FOR: 

I  PURGING/SAMPUNG  EQUIP.  USED;  PURGMQ  SAMPLING 
I  □  □  PERISTALTIC  PUMP 

I  □  □  SUBMERSIBLE  PUMP 

I  S  S!  BAILER 

I  □  □  PVOSIUCON  TUBING 

□  □  TEFLON/SiUCON  TUBING 

□  O  AIR  UFT 

□  □  hand  pump 

□  in-une  filter 

□  PRESSVAC  FILTER 

□  □  _ 


DECONTAMINATION 

METHOD: 


EQUIPMENT  I  D. 


/  ^ 

C  i  e*'  ^  ' 


l/  <1 


FIELD  ANALYSIS  DATA 


AMBIENT  AIR  VOA 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.  unis 

SPECPC  CONOUCTMTY 
(umnewan.  •  a  Mee 


PPM  WEU  MOUTH  ppM  RELO  DATA  COLLECTED  C  IN-UNE 

— -  a  IN  CONTAINER 

_QAL  •j£fl_QAL  ♦_2o,„.,QAL  O _ ^QAL  • _ ^QAL  SAMPLE  OBSERVATIONS 

□  TURBID 

Tt  7  - - □  COLORED 

- iSI  CLOUDY 

^(,6  □  CLEAR 


SAMPLE  COLLECTION  REQUIREMENTS 

y  P  REOUIREO  AT  THIS  LOCATOI) 

_ _ _  /PRELD  PRESERVATION  VOLUME 


ANALYTICAL  PAHAlygTER 


□ 


/P 

SAMPLE 


PETERED  METHOO  REQUIRED  COLLECTED 


□ 

□ 

□ 


SAMPLE  BOTTLE  I.0.S 


iIGWaiBF 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 


PRCXJECT 


PAGE 


SAMPLE  LCXATTON  I.D.  |  '7  M  T  -  '  H  -An  fit 


WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH  T  J  .Z  ^ 


WATER  DEPTH 


:  HEIGHT  OF 
i  WATER  COLUMN 


FT 


MEASURED  □  TOP  OF  WEU  CASING  STICK-UP  I  _  _ 

HISTORICAL  ISrfOP  OF  CASING  (FROM  GROUND)  ' 

□ _ 

WELL  MATERIAL.  WE}X  LOCKED?  WEU  OIA.  BTI  INCH  WATER  LEVEL  EQUIP  USED 

TSTpVC  □ _  ETyES  □  a  INCH  a^ELECTCONO  PROBE 

□  SS  □  NO  □  8  INCH  □ 


WELL  MATERIAL: 

TSTpvc  □ _ 

□  SS 


W^LO 
efYES 
□  NO 


-  3  .18aAL/FT(2IN.) 

X  □  S5QAL/FT(4IN.)  - 

-  □  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT( _ IN.) 


GAUVOL 


□  PRESS.  TRANSDUCER 

□  _ 


WELL  INTEGRITY: 


VES  NO  I 


- ,  PflOT.  CASmC  SECURE  iO  _ 

TOTAL  GAL  PURGED  CONCRETE  COUAR  INTACT  £  _  ; 

_ ^ _ 1  OTHER _ _  Zi 


EQUIPMENT  DOCUMENTATION 


!  PURGING/SAMPUNG  EQUIP.  USED: 


/FUSED  FOR; 
PUROMO  SAMFUNG 


EQUIPMENT  1.0. 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 

S'  bailer 

□  PVOSIUCON  TUBING 

□  TEFLOMSIUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN-UNE  FILTER 

□  PRESSAIAC  FILTER 


FIELD  ANALYSIS  DATA 


decontamination 

METHOD: 

S5  •  r -e . 


AMBIENT  air  VOA 


PPM  WEU  MOUTH  ppM  REID  DATA  COLLECTED  □  IN-UNE 

‘  '  '  '  _  '  ■  ■* _ _  0  IN  CONTAINER 

• _ 5]_GAL  •  GJI^GAL  •  GAL  •  GAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

“To  ZZ  TTT - O  COLORED 

- - - - ^  CLOUDY 

jessi - - imsca - B 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH,  uns 

SPECFIC  CGNOUCTMTY 
(unvM/an.  •  250*8.0 


SAMPLE  COLLECTION  REQUIREMENTS 

!  !/F  REQUIRED  AT  THIS  LOCATION) 

/pf«jd  preservation  VOLUC 
analytical  para»«ter  filtered  method  reouireo 


/p 

SAMPLE 

collected 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


SAMPLE  BOTTLE  lO.S 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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WATER  LEVEL  /  WELL  DATA 


WELL  DEPTH 


WATER  DEPTH 


7/  ‘5'y 


•^.75'  ^ 


>  MEASURED 
HISTORICAL 


HEIGHT  OF 
WATER  COLUMN 


/J./3 


WE^  MATERIAL. 

B^vc  □ _ 

□  SS 

□  .16GALlFr(2IN.) 
X;S  .65  GAUFT  (4  IN.)  - 

□  1.5  GAL/FT  (6  IN.) 

□  _ GAUFT{ _ IN.) 


□  top  OF  WELL 
^[fOP  OF  CASINO 

Uj  WEM.U 

_  tf^S 

□  NO 


CASING  STICK-UP 
(FROM  GROUND) 


LOCKED?  WEU  OIA.  O^INCH 

;s  a*  INCH 


1.  D^INCH 
^^INCH 

□  6  INCH 

□  _ 


r63 


MACER  LEVEL  EQUIP  USED  ! 

□  ELECT  CONO  PROBE 

□  FLOAT  ACTIVATED 

□  PRESS.  TRANSDUCER 

□  _  , 


QAUVOL 


*•  _ 1  WELL  INTEGRITY:  yes  NO  I 

- -  ■  PflOT.  CASING  SECURE  Z  i_:  I 

total  GAL  PURGED  CONCRETE  COLLAR  INTACT  .S'  C  I 
/  W  _ o-mER _ _  ~  —  1 


EQUIPMENT  DOCUMENTATION 


/  F  USED  FOR: 

PURGING/SAMPUNQ  EQUIP.  USED:  PUAGMQ  SAMPUNQ 


EQUIPMENT  I  D. 


□  PERISTALTIC  PUMP 
□/  SUBMERSIBLE  PUMP 
«  BAILER 

□  PVOSIUCON  TUBING 

□  TEPLON«IUCON  TUBING 

□  AIR  UFT 

□  HANDPUMP 

□  IN-UNE  FILTBt 

□  PRESSA/AC  RLTER 


FIELD  ANALYSIS  DATA 


DECONTAMINATION 

METHOD: 

Clowv 


■'To-SCb. 


AMBIENT  AIR  VOA 


PURGE  DATA 

TEMPERATURE.  DEG  C 
pH.UMi 

SPECFC  CONDUCTIVITY 
(umneNon.  •  25  dtgx) 


PPM  WEU  MOUTH  PPM  FIELD  DATA  COLLECTED  □  IN-UNE 

_ _  B-'N  CONTAINER 

♦  /C?  QAL  •_;^I^GAL  #.^2^0AL  •/iQ_aAL  •  GAL  SAMPLE  OBSERVATIONS 

- □  TURBID 

—n - ZT - 77? - =73 - □  COLORED 

- - - - g  CLOUDY 

/CXpO  /OCrC  /O-Cro  □  CLEAR 

□  ODOR 


SAMPLE  COLLECTION  REQUIREMENTS 

F  f^OUIREO  AT  THIS  LOCATION) 

_ _  ...ax  /FFeLD  PRESERVATION  VQLUIC 

ANALYTICAL  PARALgTER  FI.TEREO  *«THOO 


□ 


✓  F 

SAAFIE 

COLLECTED 


SAMPLE  BOTTIE  lO.S 


!S. 


James  M.  Montgomery 
Consulting  Engineers.  Inc. 
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PROJECT  iS' A )  av 


SAMPLE  LOCATION  I.D. 


JS-72,  OGNi 


STA/rr: /JJid'  END:  /tree' 


WELL  DEPTH 


WATER  DEPTH  I  5 -V  FT 


WATER  LEVEL  /  WELL  DATA 

-  I  IZ^ MEASURED  □  TOP  OF  WELL  CASINO  STICK-UP 

^  Z5  ^  □  HISTORICAL  ^TOP  OF  CASINO  (FROM  GROUND) 

□ _ 

-  WELL  MATERIAL;  WEU  LOCKED?  WELLDIA. 

-^.63  PT  S' pvc  □ _  B^ves 

-  □  SS  □  NO 


WELL  LOCKED?  WELL  DIA.  □  2  INCH  WATER  LEVEL  EQUIP  USED 
B'VES  ^4  INCH  3.  ELECT  CCNC.PRCBE  ■ 

°  ° E  P^Rrs;*T"Su°CER  ■ 

° - □  _ 


HEIGHT  OF 
WATER  COLUMN 


■  - - - 1  □  .1SQAUFT(2IN.) 

fb  Oif  ^  X  a  65  GAUFT  (4  IN.)  - 

-  □  1  5  GAUFT  (6  IN.) 

□  _ GAUFT  ( _ ,IN.) 


!  PURGING/SAMPUNG  EQUIP  USED: 


GAUFT  (2  IN.)  jQ  y'o  GAUVOL 

GAUFT  (4  IN.)  -  l-i — - 

GAUFT  (6  IN.)  - - — - 

. GAUFT IN.)  H 


EQUIPMENT  DOCUMENTATION 

0  FOR; 

SAMPLMG  EQUIPMENT  1.0. 


~~  I  WELL  INTEGRITY:  vp 

-  PflOT.  CASINO  SECURE  ^  —  I 

TOTAL  OAL  PURGED  CONCRETE  COLLAR  INTACT  e  _ 
_ I _ 1  OTHER _ Z  _ 


/  IF  USED  FOR; 
PURGMG  SAMPLMG 


□  PERISTALTIC  PUMP 

□  SUBMERSIBLE  PUMP 
iSl  BAILER 

□  PVOStUCON  TUBINO 

□  TEPLOMWUCON  TUBING 

□  AIRUFT 

□  HAND  PUMP 

□  IN4JNe  FILTER 

□  PRE5SA/AC  FILTER 


DECONTAMINATION 

METHOD; 

S'^€C;^rT>\  C\€u.r'^ 


TABLE  J-1 


LAND  SLUVEY  DATA 

MOMTORIN'G  WELL  LOCATIONS  AND  ELEVATIONS 


Well 


Number 

Coordinates* 

Elevation* 

ALF-Ol-MWA 

304504.567 

N 

2525117.952  E 

4080.02 

ALF-02-MWA 

304057.763 

N 

2523896.817  E 

4078.54 

ALF-03-MWA 

302896.271 

N 

2524736.532  E 

4087.39 

ccb-oi-niwa 

306151.574 

N 

2524664.786  E 

4067.76 

CCB-02-MWA 

305215.678 

N 

2524516.586  E 

4075.67 

DMO-03-MWA 

303742.865 

N 

2528129.764  E 

4085,40 

DMO-04-\fWA 

303578.791 

N 

2528027.429  E 

4085.41 

DMO-05-MWA 

303338.121 

N 

2528087.794  E 

4084.25 

DSB-Ol-NIWA 

344400.442 

N 

2506267.987  E 

3996.29 

DSB-02-MWA 

329658.793 

N 

3516081.364  E 

4002.29 

DSB-04-MWA 

325655.829 

N 

2525802.389  E 

4009,28 

DSB-06-MW'A 

309661.704 

N 

2527171.419  E 

4044.33 

TNT-Ol-MWA 

309893.728 

N 

2527032.313  E 

4044.61 

TNT-Ol-MWB 

309883.468 

N 

2527033.442  E 

4045.41 

TNT-Ol-MWC 

309873.126 

N 

2527033.130  E 

4044.21 

TNT-02-MWA 

310188.088 

N 

2527656.303  E 

4043.05 

TNT-02-MWB 

310179.713 

N 

2527654.934  E 

4042.95 

TNT-02-MWC 

310168.593 

N 

2527653.566  E 

4043.17 

TNT-03-MWA 

310320.910 

N 

2527311.930  E 

4042.57 

TNT-04-i\rWA 

309901.321 

N 

2527657.510  E 

4043.10 

TNT-05-MWA 

309391.870 

N 

2527998.456  E 

4047.41 

TNT-06-MWA 

309667.021 

N 

2527338.992  E 

4044.29 

TNT-07-MWA 

310320.457 

N 

2526872.422  E 

4043.83 

TNT-07-MWB 

310321.094 

N 

2526882.055  E 

4044.83 

TNT-07-MWC 

310324.911 

N 

2526896.823  E 

4045.14 

TNT-08-MWA 

309892.691 

N 

2526712.055  E 

4045.91 

TNT-09-MWA 

309562.610 

N 

2526780.449  E 

4044.77 

TNT-IO-MWA 

309623.837 

N 

2526116.021  E 

4046.47 

TNT-IO-MWB 

309626.062 

N 

2526127.072  E 

4045.25 

TNT-IO-MBC 

309637.563 

N 

2526128.343  E 

4044.73 

TNT-ll-NrWA 

309438.992 

N 

2525933.389  E 

4047.85 

TNT-12-MWA 

309887.666 

N 

2526066.235  E 

4039.18 

TNT-13-MWA 

309608.557 

N 

2526552.871  E 

4045.40 

TNT-14-MWA 

309953.728 

N 

2525470.719  E 

4036.90 

TNT-15-MWA 

310409.421 

N 

2587688.949  E 

4039.55 

TNT-16-MWA 

310406.116 

N 

2528134.451  E 

4044,91 

LF-A-MW 

308061.481 

N 

2513813.665  E 

4020.44 

LF-B-MW 

308332.399 

N 

2513357.943  E 

4017.04 

LF-C-MW 

308868.170 

N 

2511744.438  E 

4011.18 

TABLE  J-1  (Continued) 

LAND  SURVEY  DATA 

MONITORING  WELL  LOCATIONS  AND  ELEVATIONS 


WeU 


Number 

Coordinates* 

Elevation 

LF-D-MW 

309023.034 

N 

.  2513885.281 

E 

4014.45 

LF-E-MW 

308698.622 

N 

2573989.418 

E 

4016.51 

LF-F-MW 

308085.422 

N 

2515003.648 

E 

4022.37 

LF-G-MW 

307317.079 

N 

2514019.234 

E 

4022.62 

LF-H-MW 

307633.915 

N 

2514106.031 

E 

4022.48 

LF-I-MW 

306467.855 

N 

2515561.719 

E 

4022.75 

LF-J-MW 

306659.491 

N 

2514341.309 

E 

4024.64 

LF-K-MW 

305456.887 

N 

2514865.851 

E 

4023.38 

LF-L-MW 

307367.760 

N 

2512738.726 

E 

4020.37 

LF-M-MW 

308868.170 

N 

2511744.438 

E 

4010.03 

LF-N-MW 

309135.883 

N 

2515591.187 

E 

4016.02 

LF-O-MW 

306029.595 

N 

2517424.767 

E 

4030.60 

LF-l-MW 

307042.312 

N 

2515124.375 

E 

4024.38 

LF-2-MW 

308293.152 

N 

2514128.450 

E 

4019.62 

LBG-l-MW 

344312.362 

N 

2530847.759 

E 

4011.43 

LBG-2-MW 

339349.749 

N 

2525553.715 

E 

4006.25 

P-l-MW 

302435.811 

N 

2523751.716 

E 

4086.45 

P-2-MW 

302431.882 

N 

2523637.031 

E 

4086.20 

P-3-MW 

302298.537 

N 

2523690.769 

E 

4086.14 

DF-l-MW 

309252.820 

N 

2526525.753 

E 

4086.82 

•  California  State  Plane  Coordinates 

**  Top  of  PVC  casing  elevation,  feet  above  mean  sea  level 


TABLE  J-2 


LAND  SURVEY  DATA 

SOIL  BORING  LOCATIONS  AND  ELEVATIONS 


WeU 

Number 

Coordinates* 

Elevation  •• 

.\LF-01-SB 

303009.381 

N 

2525436.011 

E 

4081.00 

.ALF-02-SB 

304146.639 

N 

2524645.244 

E 

4077.03 

.\LF-03-SB 

304141.276 

N 

2525284.355 

E 

4077.87 

ALF-04-SB 

304077.326 

N 

2524806.352 

E 

4077.88 

CCB-Ol-SB 

305938.798 

N 

2524616.885 

E 

4066.42 

CCB-02-SB 

305780.565 

N 

2524598.015 

E 

4068.12 

CCB-03-SB 

305599.121 

N 

2524631.686 

E 

4071.33 

CCB-04-SB 

305029.048 

N 

2524659.961 

E 

4076.66 

CCB-05-SB 

304450.501 

N 

2524982.320 

E 

4076.98 

DMO-06-SB 

303658.901 

N 

2328105.724 

E 

4082.80 

DMO-07-SB 

303615.858 

N 

2528110.664 

E 

4083.02 

DMO-08-SB 

303553.051 

N 

2528120.492 

E 

4082.50 

DMO-09-SB 

303498.582 

N 

2528114.706 

E 

4082.47 

DMO-IO-SB 

303663.159 

N 

2528232.117 

E 

4082.43 

DMO-ll-SB 

303623.412 

N 

2528234.975 

E 

4082.25 

DMO-12-SB 

303693.457 

N 

2528270.733 

E 

4082.90 

DMO-13-SB 

303617.739 

N 

2528287.343 

E 

4082.80 

DSB-Ol-SB 

344467.331 

N 

2506259.269 

E 

3993.49 

DSB-02-SB 

329566.370 

N 

2516070.479 

E 

4000.27 

DSB-03-SB 

339415.945 

N 

2525689.278 

E 

4003.84 

DSB-04-SB 

325657.442 

N 

2525792.586 

E 

4006.97 

DSB-05-SB 

300987.501 

N 

2517749.046 

E 

4105.51 

DSB-06-SB 

309679.540 

N 

2527096.071 

E 

4042.01 

TNT-07-SB 

309485.659 

N 

2525945.351 

E 

4044.54 

TNT-08-SB 

309448.747 

N 

2526071.278 

E 

4047.24 

TNT-09-SB 

309474.306 

N 

2526125.735 

E 

4045.90 

TNT-IO-SB 

309503.348 

N 

2526199.962 

E 

4044.15 

TNT-ll-SB 

309589.823 

N 

2526162.990 

E 

4043.39 

TNT-12-SB 

310003.719 

N 

2527166.207 

E 

4038.08 

TNT-13-SB 

309990.217 

N 

2527192.222 

E 

4038.88 

TNT-14-SB 

309947.012 

N 

2527167.296 

E 

4039.07 

TNT-15-SB 

309959.865 

N 

2527142.820 

E 

4038.58 

TNT-16-SB 

309912.520 

N 

2527109.116 

E 

4039.48 

TNT-17-SB 

309898.452 

N 

2527129.095 

E 

4039.58 

TNT-18-SB 

309882.257 

N 

2527120.996 

E 

4040.20 

TNT-19-SB 

309895.843 

N 

2527100.367 

E 

4039.68 

•  California  State  Plane  Coordinates 

••  Ground  Surface  Elevation,  feet  above  Mean  Sea  Level 


Appendix  K 

Basin-wide  Flow  Model  at  Honey 
Lake  Valley 


JMM  James  M.  Montgomery 
Consulting  Engineers  Inc. 


WELL:  TN1-02-MWB  OBSERVATION 


-liiijiii  him  1  I  I  Jiuiii  1^1 _ liutJ_iJ__j _ i_  10  0 


FN:  ALF1MWA.PP-, 

PUMPING  DAT’  FOR  WELL  ALF-Ol-MWA 
Step  0  04/10  13:25:03 


lapsed  Time 

INPUT  1 

0.0000 

0.247 

0.0083 

0.111 

0.0166 

0.080 

0.0250 

0.095 

0.0333 

0.116 

0.0416 

0.126 

0.0500 

0.126 

0.0583 

0.131 

0.0666 

0.151 

0.0750 

0.161 

0.0833 

0.156 

0.1000 

0.176 

0.1166 

0.176 

0.1333 

0.186 

0.1500 

0.191 

0.1666 

0.207 

0.1833 

0.202 

0.2000 

0.217 

0.2166 

0.212 

0.2333 

0.222 

0.2500 

0.227 

0.2666 

0.232 

0.2833 

0.227 

0.3000 

0.237 

0.3166 

0.232 

0.3333 

0.242 

0.4166 

0.247 

0.5000 

0.257 

0.5833 

0.257 

0.6666 

0.252 

0.7500 

0.262 

0.8333 

0.267 

0.9166 

0.257 

1.0000 

0.272 

1.0833 

0.272 

1.1666 

0.262 

1.2500 

0.267 

1.3333 

0.267 

1.4166 

0.277 

1.5000 

0.277 

1.5833 

0.272 

1.6666 

0.282 

1.7500 

0.272 

1.8333 

0.287 

1.9166 

0.277 

2.0000 

0.287 

2.5000 

0.293 

3.0000 

0.293 

3.5000 

0.287 

4.0000 

0.298 

4.5000 

0.308 

5.0000 

0.308 

5.5000 

6.0000 

6.5000 
7.0000 

7.5000 

8.0000 

8 . 5000 
9.0000 

9.5000 
10.0000 
12.0000 
14 . 0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32 . 0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 

END 


0.298 

0.303 

0.293 

0.303 

0.298 

0.298 

0.303 

0.308 

0.308 

0.303 

0.323 

0.323 

0.323 

0.313 

0.308 

0.323 

0.323 

0.318 

0.313 

0.323 

0.318 

0.323 

0.318 

0.318 

0.318 

0.318 

0.318 

0.313 

0.313 

0.328 

0.313 

0.313 

0.308 

0.323 

0.323 

0.308 

0.313 

0.313 

0.313 

0.318 

0.308 

0.308 

0.318 

0.313 

0.313 


FN:  ALF2MWA.PRN 

PUMPING  DATA  FOR  WELL  ALF-02-MWA 


Step  0  04/11  14:55:36 

Elapsed  Time  INPUT  l 


0.0000 

0.0083 

0.0166 

0.0250 

0.0333 

0.0416 

0.0500 

0.0583 

0.0666 

0.0750 

0.0833 

0.1000 

0.1166 

0.1333 

0.1500 

0.1666 

0.1833 

0.2000 

0._2166 

0.2333 

0.2500 

0.2666 

0.2833 

0.3000 

0.3166 

0.3333 

0.4166 

0.5000 

0.5833 

0.6666 

0.7500 

0.8333 

0.9166 

1.0000 

1.0833 

1.1666 

1.2500 

1.3333 

1.4166 

1.5000 
1.5833 
1.6666 
1.7500 
1.8333 
1 .9166 
2.0000 

2.5000 
3.0000 

3.5000 
4.0000 

4.5000 
5.0000 


-0.678 

0.489 

0.299 

0.489 

0.520 

0.584 

0.631 

0.694 

0.742 

0.773 

0.836 

0.915 

0.994 

1.073 

1.136 

1.199 

1.263 

1.310 

1.357 

1.420 

1.468 

1.515 

1.547 

1.594 

1.641 

1.673 

1.799 

1.910 

2.020 

2.099 

2.162 

2.226 

2.241 

2.305 

2.289 

2.305 

2.305 

2.320 

2.320 

2.336 

2.320 

2.368 

2.415 

2.478 

2.541 

2.573 

2.810 

2.952 

3.031 

3.078 

3.125 

3.141 


FN:  ALF3MWA.PRN 

PUMPING  DATA  FOR  WELL  ALF-03-MWA 


Step  0  04/11 

10:48:19 

Elapsed  Time 

INPUT  1 

0.0000 

0.599 

0.0083 

-0.410 

0.0166 

0.189 

0.0250 

0.347 

0.0333 

0.363 

0.0416 

0.394 

0.0500 

0.331 

0.0583 

0.394 

0.0666 

0.378 

0,0750 

0.363 

0.0833 

0.442 

0.1000 

0.363 

0.1166 

0.394 

0.1333 

0.442 

0.1500 

0.410 

0.1666 

0.442 

0.1833 

0.552 

0.2000 

0.489 

0.2166 

0.473 

0.2333 

0.505 

0.2500 

0.568 

0.2666 

0.489 

0.2833 

0.615 

0.3000 

0.615 

0.3166 

0.568 

0.3333 

0.599 

0.4166 

0.599 

0.5000 

0.694 

0.5833 

0.789 

0.6666 

0.852 

0.7500 

0.805 

0.8333 

0.868 

0.9166 

0.963 

1.0000 

0.899 

1.0833 

1.041 

1.1666 

0.963 

1.2500 

1.010 

1.3333 

1.089 

1.4166 

1.089 

1.5000 

1.120 

1.5833 

1.215 

1.6666 

1.120 

1.7500 

1.168 

1.8333 

1.215 

1.9166 

1.215 

2.0000 

1.326 

2.5000 

1.357 

3.0000 

1.484 

3.5000 

1.547 

4.0000 

1.436 

4.5000 

1.436 

5.0000 

1.484 

5.5000 

6.0000 

6.5000 
7.0000 

7.5000 

8.0000 

8.5000 
9.0000 

9.5000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 

END 


1.515 

1.389 

1.389 

1.420 

1.468 

1.452 

1.420 

1.452 

1.420 

1.499 

1.452 

1.484 

1.452 

1.436 

1.436 

1.531 

1.452 

1.452 

1.499 

1.468 

1.562 

1.562 

1.562 

1.562 

1.499 

1.578 

1.594 

1.499 

1.531 

1.547 

1.562 

1.562 

1.562 

1.594 

1.547 

1.515 

1.562 

1.610 

1.562 

1.562 

1.578 

1.578 


FN:  CCBIMWA.PRN 

PUMPING  DATA  FOR  WELL  CCB-Ol-MWA 


Step  0  04/09  12:24:50 


Elapsed  Time  INPUT  1 


0.001 

3.86 

4079.53 

0.0083 

3.98 

4079.65 

0.0166 

3.89 

4079.56 

0.025 

3.95 

4079.62 

0.0333 

3.93 

4079.6 

0.0416 

3.92 

4079.59 

0.05 

3.89 

4079.56 

0.0583 

3.93 

4079.6 

0.0666 

3.95 

4079.62 

0.075 

3.9 

4079.57 

0.0833 

3.98 

4079.65 

0.1 

3.98 

4079.65 

0.1166 

3.93 

4079.6 

0.1333 

4.01 

4079.68 

0.15 

3.95 

4079.62 

0.1666 

4.11 

4079.78 

0.1833 

4.01 

4079.68 

0.2 

4 

4079.67 

0.2166 

4.06 

4079.73 

0.2333 

4.03 

4079.7 

0.25 

4.06 

4079.73 

0.2666 

4.04 

4079.71 

0.2833 

4.09 

4079.76 

0.3 

4.06 

4079.73 

0.3166 

4.06 

4079.73 

0.3333 

4.09 

4079.76 

0.4166 

4.11 

4079.78 

0.5 

4.12 

4079.79 

0.5833 

4.14 

4079.81 

0.6666 

4.12 

4079.79 

0.75 

4.15 

4079.82 

0.8333 

4.2 

4079.87 

0.9166 

4.19 

4079.86 

1 

4.17 

4079.84 

1.0833 

4.22 

4079.89 

1.1666 

4.2 

4079.87 

1.25 

4.23 

4079.9 

1.3333 

4.22 

4079.89 

1.4166 

4.23 

4079.9 

1.5 

4.23 

4079.9 

1.5833 

4.19 

4079.86 

1.6666 

4.28 

4079.95 

1.75 

4.17 

4079.84 

1.8333 

4.25 

4079.92 

1.9166 

4.23 

4079.9 

2 

4.25 

4079.92 

2.5 

4.25 

4079.92 

3 

4.3 

4079.97 

3.5 

4.23 

4079.9 

4 

4.34 

4080.01 

4.5 

4.3 

4079.97 

5 

4.28 

4079.95 

fn:  CCB2MWA.PRN 

PUMPING  DATA  FOR  WELL  CCB-02-MWA 
Step  0  04/09  16:10:20 


Elapsed  Time  INPUT  1 


0 

0.78 

4076.45 

0.0083 

1.13 

4076.8 

0.0166 

0.64 

4076.31 

0.025 

0.67 

4076.34 

0.0333 

0.72 

4076.39 

0.0416 

0.69 

4076.36 

0.05 

0.8 

4076.47 

0.0583 

0.77 

4076.44 

0.0666 

0.77 

4076.44 

0.075 

0.8 

4076.47 

0.0833 

0.92 

4076.59 

0.1 

0.96 

4076.63 

0.1166 

1.05 

4076.72 

0.1333 

1.11 

4076.78 

0.15 

1.11 

4076.78 

0.1666 

1.22 

4076.89 

0.1833 

1.26 

4076.93 

0.2 

1.29 

4076.96 

0.2166 

1.4 

4077.07 

0.2333 

1.46 

4077.13 

0.25 

1.48 

4077.15 

0.2666 

1.52 

4077.19 

0.2833 

1.62 

4077.29 

0.3 

1.63 

4077.3 

0.3166 

1.63 

4077.3 

0.3333 

1.67 

4077.34 

0.4166 

1.92 

4077.59 

0.5 

2.15 

4077.82 

0.5833 

2.23 

4077.9 

0.6666 

2.33 

4078 

0.75 

2.59 

4078.26 

0.8333 

2.58 

4078.25 

0.9166 

2.72 

4078.39 

1 

2.86 

4078.53 

1.0833 

2.97 

4078.64 

1.1666 

3.1 

4078.77 

1.25 

3.21 

4078.88 

1.3333 

3.32 

4078.99 

1.4166 

3.46 

4079.13 

1.5 

3.51 

4079.18 

1.5833 

3.51 

4079.18 

1.6666 

3.6 

4079.27 

1.75 

3.71 

4079.38 

1.8333 

3.79 

4079.46 

1.9166 

3.89 

4079.56 

2 

3.87 

4079.54 

2.5 

4.19 

4079.86 

3 

4.45 

4080.12 

3.5 

4.64 

4080.31 

4 

4.82 

4080.49 

4.5 

4.96 

4080.63 

5 

5.01 

4080.68 

5.5 

5.19 

4080.86 

6 

5.19 

4080.86 

6.5 

5.32 

4080.99 

7 

5.4 

4081.07 

7.5 

5.45 

4081.12 

8 

5.45 

4081.12 

8.5 

5.53 

4081.2 

9 

5.56 

4081.23 

9.5 

5.57 

4081.24 

10 

5.65 

4081.32 

12 

5.71 

4081.38 

14 

5.84 

4081.51 

16 

5.97 

4081.64 

18 

6.03 

4081.7 

20 

6.05 

4081.72 

22 

6.12 

4081.79 

24 

6.17 

4081.84 

26 

6.2 

4081.87 

28 

6.23 

4081.9 

30 

6.27 

4081.94 

32 

6.19 

4081.86 

34 

6.25 

4081.92 

36 

6.27 

4081.94 

38 

6.2 

4081.87 

40 

6.28 

4081.95 

42 

6.33 

4082 

44 

6.22 

4081.89 

46 

6.3 

4081.97 

48 

6.28 

4081.95 

50 

6.34 

4082.01 

52 

6.34 

4082.01 

54 

6.39 

4082.06 

56 

6.38 

4082.05 

58 

6.47 

4082.14 

60 

6.44 

4082.11 

62 

6.38 

4082.05 

64 

6.49 

4082.16 

66 

6.38 

4082.05 

END 


FN:  DM03MWA.PRN 

PUMPING  DATA  FOR  WELL  DMO-03-MWA 


t (MINUTES) 

S(FT) 

0.0083 

-0.252 

0.0166 

-0.094 

0.0250 

0.410 

0.0333 

0.221 

0.0416 

0.221 

0.0500 

0.299 

0.0583 

0.299 

0.0666 

0.284 

0.0750 

0.315 

0.0833 

0.442 

0.1000 

0.378 

0.1166 

0.457 

0.1333 

0.489 

0.1500 

0.552 

0.1666 

0.505 

0.1833 

0.599 

0.2000 

0.584 

0.2166 

0.584 

0.2333 

0.615 

0.2500 

0.599 

0.2666 

0.694 

0.2833 

0.647 

0.3000 

0.710 

0.3166 

0.694 

0.3333 

0.647 

0.4166 

0.820 

0.5000 

0.852 

0.5833 

0.963 

0.6666 

1.041 

0.7500 

1.057 

0.8333 

1.152 

0.9166 

1.215 

1.0000 

1.278 

1.0833 

1.357 

1.1666 

1.420 

1.2500 

1.499 

1.3333 

1.499 

1.4166 

1.610 

1.5000 

1.673 

1.5833 

1.752 

1.6666 

1.784 

1.7500 

1.831 

1.8333 

1.989 

1.9166 

1.926 

2.0000 

2.005 

2.5000 

2.447 

3.0000 

2.810 

3.5000 

3.047 

4.0000 

3.362 

4.5000 

3.710 

5.0000 

3.946 

5.5000 

4.215 

6.0000 

4.578 

6.5000 

4.862 

7.0000 

7.5000 

8.0000 

8.5000 
9.0000 

9.5000 
10.0000 
12.0000 
14.0000 

END 


5.178 

5.509 

5.825 

6.109 

6.362 

6.583 

6.836 

7.846 

8.777 


FN:  DM03RMWA.WKQ 

RECOVERY  DATA  FOR  WELL  DMO-03-MWA 


Step  1  04/12  11:32:07 


Elapsed  Time  INPUT  l 


★RECOVERY 

BEGUN  @ 

14.88  MIN.  ELAPSED 

TIME 

FN«  DM03RMWA.DAT 

t' 

t 

t/f 

s 

0.0083 

14.8883 

1793.771 

9.156 

0.0166 

14.8966 

897.3855 

9.141 

0.025 

14.905 

596.2 

9.125 

0.0333 

14.9133 

447.8468 

9.109 

0.0416 

14.9216 

358.6923 

9.093 

0.05 

14.93 

298.6 

9.093 

0.0583 

14.9383 

256.2316 

9.077 

0.0666 

14.9466 

224.4234 

9.077 

0.075 

14.955 

199.4 

9.062 

0.0833 

14.9633 

179.6315 

9.062 

0.1 

14.98 

149.8 

9.062 

0.1166 

14.9966 

128.6158 

9.046 

0.1333 

15.0133 

112.6279 

9.03 

0.15 

15.03 

100.2 

9.014 

0.1666 

15.0466 

90.31573 

9.014 

0.1833 

15.0633 

82.1784 

8.999 

0.2 

15.08 

75.4 

8.983 

0.2166 

15.0966 

69.69806 

8.967 

0.2333 

15.1133 

64.78054 

8.967 

0.25 

15.13 

60.52 

8.951 

0.2666 

15.1466 

56.81395 

8.935 

0.2833 

15.1633 

53.52383 

8.92 

0.3 

15.18 

50.6 

8.92 

0.3166 

15.1966 

47.99937 

8.904 

0.3333 

15.2133 

45.64446 

8.904 

0.4166 

15.2966 

36.71771 

8.841 

0.5 

15.38 

30.76 

8.793 

0.5833 

15.4633 

26.51003 

8.746 

0.6666 

15.5466 

23.32223 

8.699 

0.75 

15.63 

20.84 

8.651 

0.8333 

15.7133 

18.85671 

8.604 

0.9166 

15.7966 

17.23391 

8.556 

1 

15.88 

15.88 

8.509 

1.0833 

15.9633 

14.73581 

8.478 

1.1666 

16.0466 

13.75501 

8.414 

1.25 

16.13 

12.904 

8.383 

1.3333 

16.2133 

12.16028 

8.32 

1.4166 

16.2966 

11.50402 

8.288 

1.5 

16.38 

10.92 

8.241 

1.5833 

16.4633 

10.39809 

8.193 

1.6666 

16.5466 

9.928357 

8.146 

1.75 

16.63 

9.502857 

8.099 

1.8333 

16.7133 

9.116511 

8.067 

1.9166 

16.7966 

8.763748 

8.02 

2 

16.88 

8.44 

7.972 

2.5 

17.38 

6.952 

7.672 

3 

17.88 

5.96 

7.388 

3.5 

18.38 

5.251429 

7.136 

4 

18.88 

4.72 

6.883 

4.5 

19.38 

4.306667 

6.646 

5 

19.88 

3.976 

6.409 

5.5 

20.38 

3.705455 

6.188 

6 

20.88 

3.48 

5.967 

6.5 

21.38 

3.289231 

5.746 

7 

21.88 

3.125714 

5.478 

7.5 

22.38 

2.984 

5.209 

8 

22.88 

2.86 

4.988 

8.5 

23.38 

2.750588 

4.767 

9 

23.88 

2.653333 

4.562 

9.5 

24.38 

2.566316 

4.341 

10 

24.88 

2.488 

4.12 

12 

26.88 

2.24 

3.473 

14 

28.88 

2.062857 

2.983 

16 

30.88 

1.93 

2.541 

18 

32.88 

1.826667 

2.162 

20 

34.88 

1.744 

1.831 

22 

36.88 

1.676364 

1.547 

24 

38.88 

1.62 

1.31 

26 

40.88 

1.572308 

1.105 

28 

42.88 

1.531429 

0.915 

30 

44.88 

1.496 

0.773 

32 

46.88 

1.465 

0.647 

34 

48.88 

1.437647 

0.52 

36 

50.88 

1.413333 

0.426 

38 

52.88 

1.391579 

0.347 

40 

54.88 

1.372 

0.284 

42 

56.88 

1.354286 

0.236 

44 

58.88 

1.338182 

0.189 

46 

60.88 

1.323478 

0.142 

48 

62.88 

1.31 

0.11 

50 

64.88 

1.2976 

0.078 

52 

66.88 

1.286154 

0.047 

54 

68.88 

1.275556 

0.015 

56 

70.88 

1.265714 

0 

58 

72.88 

1.256552 

-0.015 

60 

74.88 

1.248 

-0.031 

62 

76.88 

1.24 

-0.063 

64 

78.88 

1.2325 

-0.078 

66 

80.88 

1.225455 

-0.094 

68 

82.88 

1.218824 

-0.094 

70 

84.88 

1.212571 

-0.11 

72 

86.88 

1.206667 

-0.142 

74 

88.88 

1.201081 

-0.142 

76 

90.88 

1.195789 

-0.142 

78 

92.88 

1.190769 

-0.157 

80 

94.88 

1.186 

-0.173 

FN:  DM04RMWA.WKQ 

RECOVERY  DATA  FOR  WELL  DMO-04-MWA 
Step  1  04/12  11:32:07 


Elapsed  Time  INPUT  1 


RECOVERY 

BEGUN  e  81.567 

MIN.  ELAPSED 

TIME 

FN:  DM04RMWA.DAT 

t' 

t 

t/f 

s 

0.0083 

81.5753 

9828.349 

9.156 

0.0166 

81.5836 

4914.675 

9.141 

0.025 

81.592 

3263.68 

9.125 

0.0333 

81.6003 

2450.459 

9.109 

0.0416 

81.6086 

1961.745 

9.093 

0.05 

81.617 

1632.34 

9.093 

0.0583 

81.6253 

1400.091 

9.077 

0.0666 

81.6336 

1225.73 

9.077 

0.075 

81.642 

1088.56 

9.062 

0.0833 

81.6503 

980.1957 

9.062 

0.1 

81.667 

816.67 

9.062 

0.1166 

81.6836 

700.5455 

9.046 

0.1333 

81.7003 

612.9055 

9.03 

0.15 

81.717 

544.78 

9.014 

0.1666 

81.7336 

490.5978 

9.014 

0.1833 

81.7503 

445.9918 

8.999 

0.2 

81.767 

408.835 

8.983 

0.2166 

81.7836 

377.5789 

8.967 

0.2333 

81.8003 

350.6228 

8.967 

0.25 

81.817 

327.268 

8.951 

0.2666 

81.8336 

306.9527 

8.935 

0.2833 

81.8503 

288.9174 

8.92 

0.3 

81.867 

272.89 

8.92 

0.3166 

81.8836 

258.6342 

8.904 

0.3333 

81.9003 

245.7255 

8.904 

0.4166 

81.9836 

196.7921 

8.841 

0.5 

82.067 

164.134 

8.793 

0.5833 

82.1503 

140.8371 

8.746 

0.6666 

82.2336 

123.3627 

8.699 

0.75 

82.317 

109.756 

8.651 

0.8333 

82.4003 

98.88432 

8.604 

0.9166 

82.4836 

89.98865 

8.556 

1 

82.567 

82.567 

8.509 

1.0833 

82.6503 

76.29493 

8.478 

1.1666 

82.7336 

70.91857 

8.414 

1.25 

82.817 

66.2536 

8.383 

1.3333 

82.9003 

62.17678 

8.32 

1.4166 

82.9836 

58.57942 

8.288 

1.5 

83.067 

55.378 

8.241 

1.5833 

83.1503 

52.51708 

8.193 

1.6666 

83.2336 

49.94216 

8.146 

1.75 

83.317 

47.60971 

8.099 

1.8333 

83.4003 

45.4919 

8.067 

1.9166 

83.4836 

43.55818 

8.02 

2 

83.567 

41.7835 

7.972 

2.5 

84.067 

33.6268 

7.672 

3 

84.567 

28.189 

7.388 

3.5 

85.067 

24.30486 

7.136 

4 

85.567 

21.39175 

6.883 

4.5 

86.067 

19.126 

6.646 

5 

86.567 

17.3134 

6.409 

5.5 

87.067 

15.83036 

6.188 

6 

87.567 

14.5945 

5.967 

6.5 

88.067 

13.54877 

5.746 

7 

88.567 

12.65243 

5.478 

7.5 

89.067 

11.8756 

5.209 

8 

89.567 

11.19587 

4.988 

8.5 

90.067 

10.59612 

4.767 

9 

90.567 

10.063 

4.562 

9.5 

91.067 

9.586 

4.341 

10 

91.567 

9.1567 

4.12 

12 

93.567 

7.79725 

3.473 

14 

95.567 

6.826214 

2.983 

16 

97.567 

6.097937 

2.541 

18 

99.567 

5.5315 

2.162 

20 

101.567 

5.07835 

1.831 

22 

103.567 

4.707591 

1.547 

24 

105.567 

4.398625 

1.31 

26 

107.567 

4.137192 

1.105 

28 

109.567 

3.913107 

0.915 

30 

111.567 

3.7189 

0.773 

32 

113.567 

3.548969 

0.647 

34 

115.567 

3.399029 

0.52 

36 

117.567 

3.26575 

0.426 

38 

119.567 

3.1465 

0.347 

40 

121.567 

3.039175 

0.284 

42 

123.567 

2.942071 

0.236 

44 

125.567 

2.853795 

0.189 

46 

127.567 

2.773196 

0.142 

48 

129.567 

2.699313 

0.11 

50 

131.567 

2.63134 

0.078 

52 

133.567 

2.568596 

0.047 

54 

135.567 

2.5105 

0.015 

56 

137.567 

2.456554 

0 

58 

139.567 

2.406328 

-0.015 

60 

141.567 

2.35945 

-0.031 

62 

143.567 

2.315597 

-0.063 

64 

145.567 

2.274484 

-0.078 

66 

147.567 

2.235864 

-0.094 

68 

149.567 

2.199515 

-0.094 

70 

151.567 

2.165243 

-0.11 

72 

153.567 

2.132875 

-0.142 

74 

155.567 

2.102257 

-0.142 

76 

157.567 

2.07325 

-0.142 

78 

159.567 

2.045731 

-0.157 

80 

161.567 

2.019588 

-0.173 

82 

163.567 

1.99472 

-0.173 

END 


FN;  DM04MWA.PRN 

PUMPING  DATA  FOR  WELL  DMO-04-MWA 
Step  0  04/12  15:32:19 

Elapsed  Time  INPUT  i 


0.0000 

0.0083 

0.0166 

0.0250 

0.0333 

0.0416 

0.0500 

0.0583 

0.0666 

0.0750 

0.0833 

0.1000 

0.1166 

0.1333 

0.1500 

0.1666 

0.1833 

0.2000 

0._2166 

0.2333 

0.2500 

0.2666 

0.2833 

0.3000 

0.3166 

0.3333 

0.4166 

0,5000 

0.5833 

0.6666 

0.7500 

0.8333 

0.9166 

1.0000 

1.0833 

1.1666 

1.2500 

1.3333 

1.4166 

1.5000 
1.5833 
1.6666 
1.7500 
1.8333 
1.9166 
2 . 0000 

2.5000 
3 . 0000 

3.5000 
4.0000 

4.5000 
5.0000 


-0.363 

0.252 

0.394 

0.426 

0.378 

0.457 

0.568 

0.599 

0.536 

0.631 

0.726 

0.736 

0.852 

0.899 

0.931 

1.105 

1.089 

1.184 

1.341 

1,357 

1.484 

1.578 

1.578 

1.610 

1.815 

1.752 

2.068 

2.289 

2.368 

2.526 

2.904 

2.936 

3.031 

3.189 

3.315 

3.552 

3.583 

3.725 

3.946 

4.041 

4.183 

4.294 

4.373 

4.373 

4.436 

4.420 

4.688 

4.720 

4.688 

4.594 

4.483 

4.420 


5.5000 

6.0000 

6.5000 
7.0000 

7.5000 

8.0000 

8.5000 
9.0000 

9.5000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 

END 


4.420 

4.515 

4.388 

4.483 

4.483 

4.436 

4.357 

4.420 

4.436 

4.404 

4.452 

4.610 

4.610 

4.673 

4.752 

4.878 

4.815 

4.799 

4.704 

4.941 

4.941 

4.957 

4.973 

4.941 

4.925 

4.973 

4.973 

4.909 

4.894 

5.036 

5.052 

5.004 

5.020 

4.941 

4.988 

5.020 

5.020 

5.004 

5.036 

5.004 

4.957 

5.052 

5.004 

4.988 

4.957 


FN:  TNT16MWA.PRN 

PUMPING  DATA  FOR  WELL  TNT-16-MWA 


Step  0  04/13  11:44:36 


Elapsed  Time 

INPUT  1 

0.0000 

0.742 

0.0083 

0.489 

0.0166 

0.236 

0.0250 

0.157 

0.0333 

0.142 

0.0416 

0.189 

0.0500 

0.252 

0.0583 

0.284 

0.0666 

0.315 

0.0750 

0.284 

0.0833 

0.315 

0.1000 

0.363 

0.1166 

0.457 

0.1333 

0.505 

0.1500 

0.552 

0.1666 

0.552 

0.1833 

0.584 

0.2000 

0.631 

0.2166 

0.710 

0.2333 

0.710 

0.2500 

0.789 

0.2666 

0.884 

0.2833 

0.884 

0.3000 

0.884 

0.3166 

0.947 

0.3333 

1.010 

0.4166 

1.152 

0.5000 

1.326 

0.5833 

1.531 

0.6666 

1.657 

0.7500 

1.894 

0.8333 

2.005 

0.9166 

2.099 

1.0000 

2.241 

1.0833 

2.383 

1.1666 

2.494 

1.2500 

2.589 

1.3333 

2.762 

1.4166 

2.778 

1.5000 

2.968 

1.5833 

3.078 

1.6666 

3.189 

1.7500 

3.268 

1.8333 

3.425 

1.9166 

3.520 

2.0000 

3.583 

2.5000 

3.978 

3.0000 

4.436 

3.5000 

4.831 

4.0000 

5.036 

4.5000 

5.320 

5.0000 

5.636 

5.5000 

6.0000 

6.5000 
7.0000 

7.5000 

8.0000 

8.5000 
9.0000 

9.5000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 

END 


5.778 

6.046 

6.173 

6.299 

6.425 

6.615 

6.630 

6.693 

6.851 

6.836 

7.088 

7.214 

7.341 

7.483 

7.514 

7.514 

7.593 

7.641 

7.783 

7.688 

7.735 

7.814 

7.767 

7.814 

7.893 

7.862 

7.925 

7.846 

7.909 

7.893 

7.972 

7.957 

7.925 

8.035 

8.035 

7.988 

7.925 

8.035 

8.051 

8.020 

7.988 

8.020 

7.941 

8.020 

8.004 

8.099 

8.051 

8.099 

8.083 


FN:  TNT16R.WKQ 

RECOVERY  DATA  FOR  WELL  TNT16MWA 
Step  1  04/13  13:12:58 


Elapsed  Time  INPUT  1 


RECOVERY 

STARTED  AT  28.4 

MINUTES 

T' 

T 

T/T' 

s 

0.0083 

28.4083 

3422.687 

7.941 

0.0166 

28.4166 

1711.843 

7.893 

0.025 

28.425 

1137 

7.846 

0.0333 

28.4333 

853.8529 

7.799 

0.0416 

28.4416 

683.6923 

7.751 

0.05 

28.45 

569 

7.704 

0.0583 

28.4583 

488.1355 

7.672 

0.0666 

28.4666 

427.4264 

7.625 

0.075 

28.475 

379.6667 

7.593 

0.0833 

28.4833 

341.9364 

7.546 

0.1 

28.5 

285 

7.483 

0.1166 

28.5166 

244.5678 

7.42 

0.1333 

28.5333 

214.0533 

7.357 

0.15 

28.55 

190.3333 

7.309 

0.1666 

28.5666 

171.4682 

7.246 

0.1833 

28.5833 

155.9373 

7.199 

0.2 

28.6 

143 

7.151 

0.2166 

28.6166 

132.1173 

7.104 

0.2333 

28.6333 

122.7317 

7.072 

0.25 

28.65 

114.6 

7.025 

0.2666 

28.6666 

107.5266 

6.993 

0.2833 

28.6833 

101.2471 

6.946 

0.3 

28.7 

95.66667 

6.899 

0.3166 

28.7166 

90.7031 

6.851 

0.3333 

28.7333 

86.20852 

6.804 

0.4166 

28.8166 

69.17091 

6.599 

O.S 

28.9 

57.8 

6.394 

0.5833 

28.9833 

49.6885 

6.173 

0.6666 

29.0666 

43.60426 

5.967 

0.75 

29.15 

38.86667 

5.762 

0.8333 

29.2333 

35.08136 

5.541 

0.9166 

29.3166 

31.98407 

5.304 

1 

29.4 

29.4 

5.115 

1.0833 

29.4833 

27.21619 

4.957 

1.1666 

29.5666 

25.34425 

4.799 

1.25 

29.65 

23.72 

4.657 

1.3333 

29.7333 

22.30053 

4.515 

1.4166 

29.8166 

21.048 

4.278 

1.5 

29.9 

19.93333 

4.136 

1.5833 

29.9833 

18.93722 

3.962 

1.6666 

30.0666 

18.04068 

3.836 

1.75 

30.15 

17.22857 

3.725 

1.8333 

30.2333 

16.49119 

3.552 

1.9166 

30.3166 

15.81791 

3.362 

2 

30.4 

15.2 

3.173 

2.5 

30.9 

12.36 

2.336 

3 

31.4 

10.46667 

1.815 

3.5 

31.9 

9.114286 

1.357 

4 

32.4 

8.1 

1.01 

4.5 

32.9 

7.311111 

0.726 

5 

33.4 

6.68 

0.52 

5.5 

33.9 

6.163636 

0.378 

6 

34.4 

5.733333 

0.252 

6.5 

34.9 

5.369231 

0.157 

7 

35.4 

5.057143 

0.078 

7.5 

35.9 

4.786667 

0.031 

8 

36.4 

4.55 

-0.015 

8.5 

36.9 

4.341176 

-0.047 

9 

37.4 

4.155556 

-0.078 

9.5 

37.9 

3.989474 

-0.11 

10 

38.4 

3.84 

-0.126 

12 

40.4 

3.366667 

-0.157 

14 

42.4 

3.028571 

-0.173 

16 

44.4 

2.775 

-0.189 

18 

46.4 

2.577778 

-0.205 

20 

48.4 

2.42 

-0.205 

22 

50.4 

2.290909 

-0.205 

24 

52.4 

2.183333 

-0.205 

26 

54.4 

2.092308 

-0.205 

28 

56.4 

2.014286 

-0.205 

30 

58.4 

1.946667 

-0.221 

32 

60.4 

1.8875 

-0.221 

34 

62.4 

1.835294 

-0.221 

36 

64.4 

1.788889 

-0.221 

38 

66.4 

1.747368 

-0.221 

40 

68.4 

1.71 

-0.221 

42 

70.4 

1.67619 

-0.221 

44 

72.4 

1.645455 

-0.221 

46 

74.4 

1.617391 

-0.221 

48 

76.4 

1.591667 

-0.221 

50 

78.4 

1.568 

-0.221 

52 

80.4 

1.546154 

-0.221 

54 

82.4 

1.525926 

-0.221 

56 

84.4 

1.507143 

-0.236 

58 

86.4 

1.489655 

-0.236 

60 

88.4 

1.473333 

-0.221 

62 

90.4 

1.458065 

-0.221 

64 

92.4 

1.44375 

-0.236 

66 

94.4 

1.430303 

-0.221 

68 

96.4 

1.417647 

-0.236 

70 

98.4 

1.405714 

-0.236 

72 

100.4 

1.394444 

-0.236 

74 

102.4 

1.383784 

-0.236 

76 

104.4 

1.373684 

-0.236 

78 

106.4 

1.364103 

-0.236 

80 

108.4 

1.355 

-0.236 

82 

110.4 

1.346341 

-0.236 

84 

112.4 

1.338095 

-0.236 

FN:  TNTIB.PRN:  TNT-Ol-MWB  STEP-TEST 
2 

0.836,0.945 

0,118.9,122.08 


STEP  1  5/9  17:01:53  (0  MIN  ELAPSED) 


2=1B-PR0D.* 

3»1B-0BS1.£ 


ELAPSED 

INPUT  1 

INPUT  2 

INPUT  3 

INPUT  4 

0.0083 

0.063 

-0.693 

0 

0.012 

0.0166 

0.063 

0.819 

0 

0.012 

0.025 

0.063 

0.299 

0 

0.012 

0.0333 

0.063 

0.504 

0 

0.018 

0.0416 

0.094 

0.677 

0 

0.012 

0.05 

0.094 

0.709 

0 

0.018 

0.0583 

0.094 

0.866 

0 

0.018 

0.0666 

0.094 

0.945 

0 

0.012 

0.075 

0.094 

1.055 

0 

0.018 

0.0833 

0.094 

1.15 

0 

0.018 

0.1 

0.063 

1.355 

0 

0.018 

0.1166 

0.063 

1.575 

0 

0.012 

0.1333 

0.063 

1.764 

0 

0.018 

0.15 

0.063 

1.953 

0 

0.018 

0.1666 

0.063 

2.158 

0 

0.012 

0.1833 

0.063 

2.347 

0 

0.018 

0.2 

0.063 

2.552 

0 

0.018 

0.2166 

0.063 

2.725 

0 

0.018 

0.2333 

0.063 

2.93 

0 

0.018 

0.25 

0.063 

3.119 

0 

0.018 

0.2666 

0.063 

3.308 

0 

0.018 

0.2833 

0.063 

3.497 

0 

0.018 

0.3 

0.063 

3.671 

0 

0.018 

0.3166 

0.063 

3.876 

0 

0.018 

0.3333 

0.063 

4.049 

0 

0.018 

0.4166 

0.063 

4.947 

0 

0.018 

0.5 

0.031 

5.798 

0 

0.018 

0.5833 

0.063 

6.649 

0 

0.018 

0.6666 

0.063 

7.468 

0 

0.018 

0.75 

0.031 

8.224 

0 

0.018 

0.8333 

0.063 

8.981 

0 

0.025 

0.9166 

0.063 

9.69 

0 

0.025 

1 

0.063 

10.399 

0 

0.025 

1.0833 

0.063 

11.013 

0 

0.018 

1.1666 

0.063 

11.738 

0 

0.018 

1.25 

0.063 

12.352 

0 

0.018 

1.3333 

0.063 

12.951 

0 

0.012 

1.4166 

0.063 

13.534 

-0.006 

0.018 

1.5 

0.063 

14.133 

0 

0.018 

1.5833 

0.063 

14.716 

0 

0.018 

1.6666 

0.063 

15.267 

-0.006 

0.018 

1.75 

0.063 

15.803 

-0.006 

0.037 

1.8333 

0.063 

16.339 

-0.006 

0.012 

1.9166 

0.063 

16.843 

-0.006 

0.006 

2 

0.063 

17.347 

-0.006 

0 

2.5 

0.063 

20.23 

-0.012 

-0.006 

3 

0.031 

22.751 

-0.012 

-0.006 

3.5 

0.031 

24.957 

-0.018 

0 

4 

0.031 

26.832 

-0.018 

-0.006 

4.5 

0.031 

28.455 

-0.012 

0 

1 

5 

0.063 

29.889 

“0.012 

0.006 

1 

5.5 

0.031 

31.134 

“0.018 

0.012 

■ 

6 

0.031 

32.174 

“0.018 

0.006 

1 

6.5 

0.063 

33.072 

“0.018 

0 

1 

1 

7 

0.063 

33.749 

“0.018 

0 

7.5 

0.063 

33.828 

“0.018 

0.006 

m 

8 

0.063 

33.907 

“0.018 

0.006 

1 

8.5 

0.031 

34.049 

“0.018 

0.006 

■ 

9 

0.063 

34.143 

“0.018 

0 

9.5 

0.031 

34.222 

“0.018 

0.012 

1 

10 

0.063 

34.285 

-0.018 

0 

1 

12 

0.031 

34.427 

-0.025 

-0.006 

14 

0.063 

34.348 

“0.018 

0.012 

■ 

16 

0.031 

34.127 

-0.012 

0 

1 

18 

0.031 

33.954 

“0.018 

“0.006 

20 

0.031 

33.859 

“0.012 

0 

22 

0.031 

33.828 

-0.012 

0.018 

I 

24 

0 

33.812 

-0.012 

0 

■ 

26 

0.031 

33.781 

-0.012 

0.006 

28 

0 

33.749 

-0.012 

0.012 

A 

30 

0 

33.733 

-0.012 

0.006 

1 

32 

0 

33.859 

-0.006 

0.006 

34 

0.031 

33.954 

-0.006 

0.018 

36 

0 

34.127 

-0.006 

0.012 

1 

38 

0 

34.364 

-0.012 

0.006 

A 

40 

0 

34.474 

-0.018 

0 

42 

0 

34.553 

-0.018 

“0.006 

■ 

44 

0 

34.238 

-0.012 

0.012 

1 

46 

0 

33.67 

-0.012 

0.006 

48 

0 

32.914 

-0.006 

0.012 

50 

0 

32.331 

-0.012 

0.012 

1 

52 

0 

31.827 

-0.006 

0.012 

■ 

54 

0 

31.386 

-0.006 

0.006 

56 

0 

31.071 

-0.012 

0 

■ 

58 

0 

30.882 

-0.012 

0.006 

■ 

60 

0 

30.787 

-0.025 

-0.006 

62 

0 

30.74 

-0.018 

0 

A 

64 

0 

30.724 

-0.018 

0 

A 

66 

0 

30.724 

-0.025 

-0.006 

68 

0 

30.708 

-0.012 

0.012 

70 

0 

30.692 

-0.012 

0.012 

1 

72 

0 

30.708 

-0.012 

0.006 

A 

74 

0 

30.677 

-0.018 

0.012 

76 

0 

30.614 

-0.012 

0.006 

1 

78 

0 

30.362 

-0.018 

0 

■ 

80 

0 

30.125 

-0.025 

-0.012 

82 

0 

29.999 

-0.025 

0 

■ 

84 

0 

29.92 

-0.031 

-0.012 

1 

86 

0 

29.857 

-0.031 

-0.006 

A 

88 

0 

29.842 

-0.025 

0 

1 

90 

0 

29.826 

-0.018 

0.006 

92 

0 

29.842 

-0.025 

-0.006 

94 

0 

29.857 

-0.018 

0 

96 

0 

29.873 

-0.018 

0 

98 

0 

29.826 

-0.025 

-0.006 

100 

0 

29.81 

-0.025 

-0.006 

105 

0 

29.873 

-0.018 

0 

110 

0 

29.857 

-0.018 

0.006 

115 

0 

29.889 

-0.018 

0 

STEP  3  5/9  19:00:01  (118.9  MIN  ELAPSED) 


T  ELAPSED 

INPUT  1 

2 

3 

4 

118.9083 

0.031 

29.889 

-0.018 

0.006 

118.9166 

0.063 

29.889 

-0.018 

0.006 

118.925 

0.063 

29.889 

-0.018 

0.006 

118.9333 

0.094 

29.889 

-0.018 

0.006 

118.9.416 

0.094 

29.889 

-0.018 

0.006 

118.95 

0.094 

29.889 

-0.018 

0.006 

118.9583 

0.094 

29.889 

-0.018 

0.006 

118.9666 

0.094 

29.889 

-0.018 

0.006 

118.975 

0.094 

29.905 

-0.018 

0.006 

118.9833 

0.094 

29.889 

-0.018 

0.006 

119 

0.094 

29.889 

-0.018 

0.006 

119.0166 

0.063 

29.889 

-0.018 

0.006 

119.0333 

0.063 

29.889 

-0.018 

0.006 

119.05 

0.063 

29.889 

-0.018 

0.006 

119.0666 

0.063 

29.889 

-0.018 

0.006 

119.0833 

0.063 

29.889 

-0.018 

0.006 

119.1 

0.063 

29.889 

-0.018 

0.006 

119.1166 

0.063 

29.889 

-0.018 

0.006 

119.1333 

0.063 

29.905 

-0.018 

0.006 

119.15 

0.063 

29.889 

-0.018 

0.006 

119.1666 

0.063 

29.905 

-0.018 

0.006 

119.1833 

0.094 

29.889 

-0.018 

0.006 

119.2 

0.063 

29.889 

-0.018 

0 

119.2166 

0.063 

29.889 

-0.018 

0.006 

119.2333 

0.094 

29.889 

-0.018 

0.006 

119.3166 

0.063 

30.094 

-0.018 

0.006 

119.4 

0.063 

30.598 

-0.018 

0 

119.4833 

0.063 

31.071 

-0.018 

0.006 

119.5666 

0.063 

31.48 

-0.018 

0.006 

119.65 

0.063 

31.906 

-0.018 

0 

119.7333 

0.063 

32.3 

-0.018 

0 

119.8166 

0.063 

32.678 

-0.018 

0 

119.9 

0.063 

33.04 

-0.018 

0 

119.9833 

0.063 

33.371 

-0.025 

0 

120.0666 

0.063 

33.639 

-0.025 

0.006 

120.15 

0.063 

33.828 

-0.018 

-0.012 

120.2333 

0.063 

33.97 

-0.025 

-0.006 

120.3166 

0.063 

34.096 

-0.031 

-0.012 

120.4 

0.063 

34.238 

-0.025 

-0.006 

120.4833 

0.063 

34.364 

-0.025 

-0.006 

120.5666 

0.063 

34.474 

-0.031 

-0.012 

120.65 

0.063 

34.6 

-0.025 

-0.018 

120.7333 

0.063 

34.695 

-0.031 

-0.006 

120.8166 

0.063 

34.805 

-0.031 

-0.006 

120.9 

0.063 

34.931 

-0.031 

-0.012 

121.4 

0.063 

35.12 

-0.031 

-0.012 

121.9 

0.063 

35.12 

-0.025 

-0.006 

STEP  2  5/9 

19:03:12  (122.08  MIN  ELAPSED) 

ELAPSED  T 

INPUT  1 INPUT  2 

INPUT  3 

INPUT  4 

122.0883 

0.094 

35.12 

-0.025 

-0.006 

122.0966 

0.126 

35.104 

-0.025 

-0.006 

122.105 

0.126 

35.104 

-0.025 

-0.012 

122.1133 

0.126 

35.104 

-0.025 

-0.006 

122.1216 

0.126 

35.104 

-0.025 

0 

122.13 

0.126 

35.104 

-0.025 

-0.006 

122.1383 

0.126 

35.104 

-0.025 

-0.006 

122.1466 

0.126 

35.104 

-0.025 

-0.006 

122.155 

0.126 

35.104 

-0.025 

-0.006 

122.1633 

0.126 

35.104 

-0.025 

-0.006 

122.18 

0.094 

35.104 

-0.025 

-0.006 

122.1966 

0.094 

35.041 

-0.025 

-0.006 

122.2133 

0.094 

34.962 

-0.025 

-0.006 

122.23 

0.094 

34.836 

-0.025 

-0.006 

122.2466 

0.094 

34.742 

-0.025 

-0.006 

122.2633 

0.094 

34.647 

-0.025 

-0.012 

122.28 

0.094 

34.553 

-0.025 

-0.006 

122.2966 

0.094 

34.474 

-0.025 

-0.006 

122.3133 

0.094 

34.379 

-0.025 

-0.006 

122.33 

0.094 

34.301 

-0.025 

-0.006. 

122.3466 

0.094 

34.206 

-0.025 

-0.012 

122.3633 

0.094 

34.127 

-0.025 

-0.006 

122.38 

0.094 

34.049 

-0.025 

-0.006 

122.3966 

0.094 

33.954 

-0.025 

-0.006 

122.4133 

0.094 

33.875 

-0.025 

-0.006 

122.4966 

0.063 

33.466 

-0.025 

-0.006 

122.58 

0.094 

32.867 

-0.025 

-0.006 

122.6633 

0.063 

32.221 

-0.025 

0 

122.7466 

0.063 

31.575 

-0.025 

-0.012 

122.83 

0.094 

30.945 

-0.025 

-0.006 

122.9133 

0.094 

30.314 

-0.025 

-0.006 

122.9966 

0.063 

29.7 

-0.025 

0 

123.08 

0.063 

29.101 

-0.025 

-0.012 

123.1633 

0.063 

28.502 

-0.025 

-0.012 

123.2466 

0.094 

27.935 

-0.025 

-0.006 

123.33 

0.063 

27.368 

-0.025 

-0.006 

123.4133 

0.094 

26.816 

-0.031 

-0.012 

123.4966 

0.094 

26.281 

-0.025 

-0.006 

123.58 

0.094 

25.761 

-0.031 

-0.006 

123.6633 

0.094 

25.241 

-0.025 

-0.006 

123.7466 

0.094 

24.737 

-0.025 

-0.006 

123.83 

0.094 

24.232 

-0.025 

-0.006 

123.9133 

0.094 

23.744 

-0.025 

-0.006 

123.9966 

0.094 

23.256 

-0.025 

-0.006 

124.08 

0.094 

22.767 

-0.025 

-0.006 

124.58 

0.094 

20.073 

-0.025 

-0.006 

125.08 

0.094 

17.694 

-0.025 

-0.006 

125.58 

0.094 

15.472 

-0.018 

0 

126.08 

0.094 

13.581 

-0.018 

0.006 

126.58 

0.094 

11.911 

-0.018 

0 

127.08 

0.094 

10.446 

-0.018 

0.006 

127.58 

0.094 

9.201 

-0.018 

0 

128.08 

0.094 

7.988 

-0.018 

0.006 

128.58 

0.094 

6.979 

-0.018 

0 

129.08 

0.094 

6.097 

-0.018 

0 

129.58 

0.094 

5.309 

-0.018 

0 

130.08 

0.094 

4.616 

-0.018 

0 

130.58 

0.094 

4.002 

-0.012 

0.006 

131.08 

0.094 

3.466 

-0.012 

0.006 

131.58 

0.094 

3.009 

-0.018 

-0.006 

132.08 

0.094 

2.599 

-0.031 

-0.018 

134.08 

0.094 

1.402 

-0.018 

-0.006 

136.08  0.063  0.661  -0.031  -0.018 

138.08  0.094  0.236  -0.018  0.006 


FN;  TNTIC.PRN 

WELL  TNT-Ol-MWC  STEP-TEST  DATA 
2 

0.757,2.23 

0,58.93,227.38 

STEP  1  5/9/90  10:22:30  (O  ELAPSED) 


ELAPSED 

ICPROD 
INPUT  1 

ICOBS.STP 

2 

3 

4 

0.0083 

0.22 

0.015 

0 

0.018 

0.0166 

0.252 

0.015 

0 

0.018 

0.025 

0.347 

0.015 

0 

0.018 

0.0333 

0.441 

0.015 

0 

0.018 

0.0416 

0.536 

0.015 

0 

0.018 

0.05 

0.631 

0.015 

0 

0.018 

0.0583 

0.725 

0.015 

0 

0.018 

0.0666 

0.789 

0.015 

0 

0.018 

0.075 

0.852 

0.015 

0 

0.018 

0.0833 

0.915 

0.015 

0 

0.018 

0.1 

0.946 

0.015 

0 

0.018 

0.1166 

0.978 

0.031 

0 

0.018 

0.1333 

1.041 

0.015 

0 

0.018 

0.15 

1.073 

0.015 

0 

0.018 

0.1666 

1.104 

0.015 

0 

0.018 

0.1833 

1.104 

0.015 

0 

0.018 

0.2 

1.136 

0.015 

0 

0.018 

0.2166 

1.136 

0.015 

0 

0.018 

0.2333 

1.136 

0.031 

0 

0.018 

0.25 

1.167 

0.015 

0 

0.018 

0.2666 

1.136 

0.015 

0 

0.018 

0.2833 

1.167 

0.015 

0 

0.018 

0.3 

1.167 

0.015 

0 

0.018 

0.3166 

1.167 

0.015 

0 

0.018 

0.3333 

1.199 

0.015 

0 

0.018 

0.4166 

1.104 

0,015 

0 

0.018 

0,5 

1.073 

0.015 

0 

C.Old 

0.5833 

1.073 

0.015 

0 

0.018 

0.6666 

1.041 

0.015 

0 

0.018 

0,75 

1.01 

0,015 

0 

0.018 

0.8333 

1.01 

0.015 

0 

0.018 

0.9166 

1.01 

0.015 

0 

0.018 

1 

1.01 

0,015 

0 

0.018 

1.0833 

1.01 

0.015 

0 

0.018 

1.1666 

1.041 

0,015 

0 

0.018 

1.25 

1.041 

0,015 

0 

0.018 

1.3333 

1.041 

0.015 

0 

0.018 

1.4166 

1.041 

0.015 

0 

0.012 

1.5 

1.041 

0.015 

0 

0.012 

1.5833 

1.01 

0.015 

0 

0.012 

1.6666 

1.01 

0.015 

0 

0.012 

1.75 

1.041 

0.015 

0 

0.012 

1.8333 

1.01 

0.015 

0 

0.012 

1.9166 

1.041 

0.015 

0 

0.012 

2 

1.01 

0.015 

0 

0.012 

2.5 

0.946 

0.015 

0 

0.012 

3 

0.915 

0.015 

-0.006 

0.012 

3.5 

0.883 

0.015 

-0.006 

0.006 

4 

0.915 

0.015 

-0.006 

0.012 

4.5 

0.915 

0.015 

-0.006 

0.012 

5 

0.946 

0.015 

-0.006 

0.018 

5.5 

0.946 

0.015 

-0.006 

0.018 

6 

0.915 

0.015 

-0.006 

0.018 

6.5 

-1.041 

0.015 

-0.006 

0.025 

7 

-1.01 

0.015 

-0.006 

0.025 

7.5 

-1.073 

0.015 

-0.006 

0.025 

8 

-1.041 

0.015 

-0.006 

0.025 

8.5 

-1.01 

0.015 

-0.006 

0.018 

9 

-0.978 

0 

-0.006 

0.006 

9.5 

-0.978 

0 

-0.006 

0.012 

10 

-0.915 

0.015 

-0.006 

0.012 

12 

-0.946 

0 

-0.006 

0.012 

14 

-0.946 

0 

-0.006 

0.012 

16 

-0.915 

0.015 

-0.006 

0.018 

18 

-0.946 

0 

-0.012 

0.006 

20 

-0.915 

0 

-0.012 

0.018 

22 

-0.978 

0 

-0.012 

0.006 

24 

-0.978 

0 

-0.012 

0.012 

26 

-0.915 

0 

-0.012 

0.006 

28 

-0.978 

0 

-0.012 

0 

30 

-0.978 

0 

-0.012 

0.012 

32 

-1.01 

0 

-0.025 

0 

34 

-0.946 

0 

-0.012 

0.006 

36 

-0.978 

0 

-0.018 

-0.006 

38 

-0.915 

0 

-0.012 

0 

40 

-0.946 

0 

-0.006 

0.006 

42 

-0.946 

0 

-0.018 

0 

44 

-0.915 

0.015 

-0.018 

0.012 

46 

-0.946 

0.015 

-0.018 

-0.025 

48 

-0.915 

0.015 

-0.012 

-0.006 

50 

-0.915 

0.015 

-0.018 

0 

52 

-0.946 

0.015 

-0.018 

-0.012 

54 

-0.915 

0.015 

-0.006 

0.006 

56 

-0.915 

0.015 

-0.012 

0 

58 

-0.915 

0.015 

-0.012 

-0.018 

STEP  2  5/9/90  11: 

21:26 

(58.93  EL 

T  ELAPSED 

INPUT  1 

2 

3 

4 

58.9383 

-0.757 

0.015 

-0.012 

-0.018 

58.9466 

-0.284 

0.015 

-0.012 

-0.006 

58.955 

-0.315 

0.015 

-0.012 

0 

58.9633 

-0.41 

0.015 

-0.012 

-0.018 

58.9716 

-0.347 

0.015 

-0.018 

-0.012 

58.98 

-0.189 

0.015 

-0.018 

-0.012 

58.9883 

-0.126 

0.015 

-0.012 

-0.006 

58.9966 

0 

0.015 

-0.012 

-0.018 

59.005 

0.126 

0.015 

-0.012 

0 

59.0133 

0.22 

0.015 

-0.012 

-0.018 

59.03 

0.347 

0.015 

-0.012 

-0.018 

59.0466 

0.505 

0.015 

-0.012 

-0.006 

59.0633 

0.631 

0.015 

-0.012 

-0.006 

59.08 

0.725 

0.015 

-0.012 

-0.018 

59.0966 

0.82 

0.015 

-0.012 

-0.018 

59.1133 

0.915 

0.015 

-0.012 

-0.018 

59.13 

0.946 

0.015 

-0.012 

-0.012 

59.1466 

1.041 

0.015 

-0.012 

-0.018 

59.1633 

1.073 

0.015 

-0.012 

-0.006 

59.18 

1.136 

0.015 

-0.012 

-0.018 

59.1966 

1.199 

0.015 

-0.012 

-0.012 

59.2133 

1.199 

0.015 

-0.012 

-0.012 

59.23 

1.262 

0.031 

-0.012 

-0.018 

59.2466 

1.262 

0.015 

-0.012 

-0.012 

59.2633 

1.294 

0.015 

-0.012 

-0.006 

59.3466 

1.388 

0.015 

-0.012 

-0.018 

59.43 

1.451 

0.015 

-0.012 

-0.012 

59.5133 

1.483 

0.015 

-0.018 

-0.012 

59.5966 

1.546 

0.015 

-0.018 

-0.012 

59.68 

1.578 

0.015 

-0.018 

-0.018 

59.7633 

1.578 

0.015 

-0.018 

-0.012 

59.8466 

1.578 

0.015 

-0.018 

-0.012 

59.93 

1.641 

0.015 

-0.018 

-0.018 

60.0133 

1.641 

0.015 

-0.025 

-0.012 

60.0966 

1.672 

0.015 

-0.025 

-0.012 

60.18 

1.704 

0.015 

-0.025 

-0.018 

60.2633 

1.735 

0.015 

-0.025 

-0.018 

60.3466 

1.735 

0.015 

-0.025 

-0.018 

60.43 

1.767 

0.015 

-0.025 

-0.012 

60.5133 

1.799 

0.015 

-0.018 

-0.012 

60.5966 

1.799 

0.015 

-0.018 

-0.012 

60.68 

1.83 

0.015 

-0.018 

-0.012 

60.7633 

1.83 

0.015 

-0.018 

-0.012 

60.8466 

1.83 

0.015 

-0.018 

-0.012 

60.93 

1.83 

0.015 

-0.018 

-0.012 

61.43 

1.893 

0.015 

-0.025 

-0.018 

61.93 

1.925 

0.015 

-0.025 

-0.025 

62.43 

1.956 

0.015 

-0.018 

-0.012 

62.93 

1.956 

0 

-0.025 

-0.006 

63.43 

2.02 

0 

-0.025 

-0.006 

63.93 

2.051 

0 

-0.025 

-0.012 

64.43 

2.051 

0 

-0.025 

-0.012 

64.93 

2.083 

0 

-0.025 

-0.012 

65.43 

2.146 

.  0.015 

-0.018 

0 

65.93 

2.146 

0 

-0.018 

-0.006 

66.43 

2.177 

0.015 

-0.018 

-0.006 

66.93 

2.177 

0.015 

-0.018 

0 

67.43 

2.177 

0 

-0.037 

-0.012 

67.93 

2.177 

0 

-0.031 

-0.018 

68.43 

2.209 

0 

-0.031 

-0.006 

68.93 

2.209 

0.015 

-0.031 

-0.006 

70.93 

2.24 

0 

-0.037 

-0.025 

72.93 

2.304 

0.015 

-0.025 

-0.006 

1 

74.93 

2.304 

0 

-0.025 

-0.012 

■ 

76.93 

2.304 

0.015 

-0.025 

0 

1 

78.93 

2.335 

0.015 

-0.025 

-0.018 

80.93 

2.304 

0.015 

-0.025 

-0.018 

■ 

82.93 

2.367 

0.015 

-0.025 

-0.006 

1 

84.93 

2.367 

0.015 

-0.031 

-0.012 

86.93 

2.367 

0.015 

-0.031 

-0.018 

88.93 

2.398 

0.015 

-0.031 

-0.025 

1 

90.93 

2.398 

0.015 

-0.031 

-0.018 

■ 

92.93 

2.398 

0.031 

-0.025 

-0.018 

94.93 

2.43 

0.031 

-0.025 

-0.012 

■ 

96.93 

2.43 

0.031 

-0.025 

-0.012 

1 

98.93 

2.398 

0.031 

-0.025 

-0.006 

100.93 

2.43 

0.031 

-0.031 

-0.018 

mm 

102.93 

2.43 

0.031 

-0.025 

-0.012 

1 

104.93 

2.398 

0.031 

-0.025 

-0.018 

■ 

106.93 

2.43 

0.031 

-0.025 

-0.018 

1 

108.93 

2.43 

0.031 

-0.031 

-0.018 

1 

1 

110.93 

2.43 

0.047 

-0.025 

-0.012  . 

112.93 

2.43 

0.047 

-0.018 

-0.012 

■ 

114.93 

2.43 

0.047 

-0.018 

-0.012 

1 

116.93 

2.43 

0.047 

-0.037 

-0.025 

118.93 

2.43 

0.047 

-0.025 

-0.012 

flit 

120.93 

2.461 

0.047 

-0.037 

-0.037 

1 

122.93 

2.43 

0.047 

-0.031 

-0.025 

■ 

124.93 

2.461 

0.047 

-0.025 

0 

126.93 

2.43 

0.047 

-0.025 

-0.012 

■ 

128.93 

2.461 

0.047 

-0.031 

-0.025 

1 

130.93 

2.43 

0.047 

-0.031 

-0.025 

132.93 

2.461 

0.047 

-0.031 

-0.031 

■ 

134.93 

2.461 

0.063 

-0.025 

-0.018 

1 

136.93 

2.43 

0.063 

-0.031 

-0.025 

■ 

138.93 

2.43 

0.063 

-0.037 

-0.025 

140.93 

2.461 

0.063 

-0.025 

-0.012 

1 

142.93 

2.461 

0.063 

-0.018 

-0.018 

■ 

144.93 

2.461 

0.063 

-0.018 

-0.012 

146.93 

2.461 

0.063 

-0.018 

-0.012 

■ 

148.93 

2.461 

0.063 

-0.025 

-0.031 

1 

150.93 

2.461 

0.063 

-0.031 

-0.031 

152.93 

2.398 

0.078 

-0.044 

-0.037 

mm 

154.93 

2.461 

0.063 

-0.037 

-0.012 

1 

156.93 

2.43 

0.063 

-0.031 

-0.031 

■ 

158.93 

2.461 

0.063 

-0.031 

-0.037 

163.93 

2.43 

0.063 

-0.031 

-0.012 

1 

168.93 

2.461 

0.063 

-0.031 

-0.031 

1 

173.93 

2.461 

0.063 

-0.031 

-0.018 

178.93 

2.43 

0.063 

-0.037 

-0.025 

■1 

183.93 

2.461 

0.063 

-0.031 

-0.018 

1 

188.93 

2.461 

0.063 

-0.025 

-0.025 

■ 

193.93 

2.461 

0.063 

-0.031 

-0.044 

1 

198.93 

2.43 

0.063 

-0.031 

-0.018 

203.93 

2.43 

0.063 

-0.031 

-0.044 

208.93 

2.461 

0.063 

-0.031 

-0.025 

213.93 

2.493 

0.063 

-0.037 

-0.018 

218.93 

2.493 

0.078 

-0.031 

-0.031 

223.93 

2.493 

0.078 

-0.031 

-0.025 

STEP  3  (RECOVERY) 

5/9/90 

14:09:53 

T  ELAPSED 

INPUT  1 

2 

3 

4 

227.3883 

1.672 

0.078 

-0.031 

-0.025 

227.3966 

2.02 

0.078 

-0.031 

-0.025 

227.405 

2.02 

0.078 

-0.031 

-0.018 

227.4133 

1.893 

0.078 

-0.031 

-0.018 

227.4216 

1.672 

0.094 

-0.031 

-0.018 

227.43 

1.483 

0.094 

-0.031 

-0.018 

227.4383 

1.325 

0.094 

-0.025 

-0.018 

227.4466 

1.167 

0.094 

-0.031 

-0.025 

227.455 

1.041 

0.094 

-0.025 

-0.018 

227.4633 

0.946 

0.094 

-0.025 

-0.025 

227.48 

0.662 

0.094 

-0.025 

-0.025 

227.4966 

0.441 

0.094 

-0.025 

-0.025 

227.5133 

0.252 

0.094 

-0.025 

-0.018 

227.53 

0.126 

0.094 

-0.025 

-0.018 

227.5466 

0 

0.094 

-0.025 

-0.018 

227.5633 

-0.094 

0.094 

-0.025 

-0.018 

227.58 

-0.189 

0.094 

-0.025 

-0.018 

227.5966 

-0.252 

0.094 

-0.025 

-0.018 

227.6133 

-0.315 

0.094 

-0.025 

-0.018 

227.63 

-0.378 

0.094 

-0.025 

-0.018 

227.6466 

-0.441 

0.094 

-0.025 

-0.018 

227.6633 

-0.473 

0.094 

-0.025 

-0.018 

227.68 

-0.505 

0.094 

-0.025 

-0.018 

227.6966 

-0.568 

0.094 

-0.025 

-0.018 

227.7133 

-0.599 

0.094 

-0.025 

-0.018 

227.7966 

-0.725 

0.094 

-0.025 

-0.018 

227.88 

-0.82 

0.094 

-0.025 

-0.018 

227.9633 

-0.883 

0.094 

-0.025 

-0.018 

228.0466 

-0.946 

0.094 

-0.025 

-0.025 

228.13 

-1.01 

0.094 

-0.025 

-0.025 

228.2133 

-1.041 

0.094 

-0.025 

-0.025 

228.2966 

-1.073 

0.094 

-0.025 

-0.025 

228.38 

-1.104 

0.094 

-0.025 

-0.031 

228.4633 

-1.136 

0.094 

-0.025 

-0.025 

228.5466 

-1.167 

0.094 

-0.025 

-0.025 

228.63 

-1.199 

0.094 

-0.025 

-0.025 

228.7133 

-1.199 

0.094 

-0.025 

-0.018 

228.7966 

-1.23 

0.094 

-0.025 

-0.018 

228.88 

-1.23 

0.094 

-0.018 

-0.018 

228.9633 

-1.23 

0.094 

-0.018 

-0.018 

229.0466 

-1.262 

0.094 

-0.025 

-0.018 

229.13 

-1.294 

0.094 

-0.025 

-0.018 

229.2133 

-1.325 

0.094 

-0.031 

-0.018 

229.2966 

-1.325 

0.094 

-0.031 

-0.018 

229.38 

-1.357 

0.094 

-0.031 

-0.025 

229.88 

-1.451 

0.094 

-0.031 

-0.037 

230.38 

-1.483 

0.094 

-0.025 

-0.031 

230.88 

-1.546 

0.094 

-0.031 

-0.031 

231.38 

-1.609 

0.094 

-0.025 

-0.044 

231.88 

-1.641 

0.094 

-0.031 

-0.037 

232.38 

-1.704 

0.094 

-0.031 

-0.044 

232.88 

-1.704 

0.094 

-0.025 

-0.031 

233.38 

-1.767 

0.094 

-0.031 

-0.037 

233.88 

-1.799 

0.094 

-0.031 

-0.05 

234.38 

-1.799 

0.094 

-0.025 

-0.031 

234.88 

-1.83 

0.094 

-0.025 

-0.037 

235.38 

-1.862 

0.094 

-0.031 

-0.031 

235.88 

-1.862 

0.094 

-0.025 

-0.031 

236.38 

-1.893 

0.094 

-0.025 

-0.031 

236.88 

-1.893 

0.094 

-0.025 

-0.044 

237.38 

-1.925 

0.094 

-0.025 

-0.05 

239.38 

-1.988 

0.094 

-0.025 

-0.037 

241.38 

-2.051 

0.094 

-0.025 

-0.031 

243.38 

-2.114 

0.094 

-0.031 

-0.063 

245.38 

-2.146 

0.094 

-0.018 

-0.025 

247.38 

-2.177 

0.078 

-0.031 

-0.044 

249.38 

-2.209 

0.078 

-0.031 

-0.056 

251.38 

-2.209 

0.078 

-0.031 

-0.044 

253.38 

-2.24 

0.078 

-0.025 

-0.037 

255.38 

-2.24 

0.078 

-0.025 

-0.037 

257.38 

-2.272 

0.078 

-0.031 

-0.031 

259.38 

-2.272 

0.063 

-0.031 

-0.031 

261.38 

-2.304 

0.063 

-0.025 

-0.031 

263.38 

-2.304 

0.063 

-0.031 

-0.025 

265.38 

-2.304 

0.063 

-0.025 

-0.05 

267.38 

-2.304 

0.063 

-0.031 

-0.044 

269.38 

-2.335 

0.047 

-0.037 

-0.05 

271.38 

-2.335 

0.047 

-0.031 

-0.037 

273.38 

-2.335 

0.047 

-0.037 

-0.025 

275.38 

-2.367 

0.047 

-0.031 

-0.018 

277.38 

-2.367 

0.047 

-0.025 

-0.037 

279.38 

-2.367 

0.047 

-0.044 

-0.05 

FN:  TNT2B.PRN 

WELL  TNT-02-MWB  STEP-TEST  DATA 
2 

1.0,2.67 

0,64.15,227.35 

STEP  1  5/10/90  12:13:19  (0  ELAPSED) 

2B-PROD  2B-OBS3 

T  ELAPSED  INPUT  12  3  4 


0.0083 

0.0166 

0.025 

0.0333 

0.0416 

0.05 

0.0583 

0.0666 

0.075 

0.0833 

0.1 

0.1166 

0.1333 

0.15 

0.1666 

0.1833 

0.2 

0.2166 

0.2333 

0.2S 

0.2666 

0.2833 

0.3 

0.3166 

0.3333 

0.4166 

0.5 

0.5833 

0.6666 

0.75 

0.8333 

0.9166 

1 

1.0833 

1.1666 

1.25 

1.3333 

1.4166 

1.5 
1.5833 
1.6666 

1.75 

1.8333 

1.9166 

2 

2.5 

3 

3.5 

4 


0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.094 

0.063 

0.063 

0.094 

0.063 

0.063 

0.063 

0.063 

0.094 

0.063 

0.094 

0.094 

0.094 

0.094 

0.094 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 

0.063 


0.031 

0.283 

0.393 

0.504 

0.614 

0.709 

0.724 

0.819 

0.866 

0.913 

1.008 

1.071 

1.134 

1.197 

1.244 

1.292 

1.355 

1.402 

1.433 

1.481 

1.496 

1.544 

1.544 

1.591 

1.607 

1.701 

1.764 

1.811 

1.843 

1.874 

1.89 

1.922 

1.938 

1.953 

1.969 

1.985 

1.985 

2.001 

2.016 

2.001 

2.001 

2.016 

2.001 

2.032 

2.016 

1.78 

1.717 

1.67 

1.67 


0.025 

0.025 

0.025 

0.031 

0.031 

0.025 

0.031 

0.031 

0.031 

0.025 

0.025 

0.025 

0.025 

0.031 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.018 

0.025 

0.018 

0.018 

0.018 

0.018 

0.018 

0.025 

0.025 

0.025 

0.025 

0.018 

0.018 

0.025 

0.025 

0.025 

0.025 

0.031 

0.037 

0.056 

0.069 

0.075 


0.006 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.006 

0.012 

0.012 

0.012 

0.012 

0.006 

0.006 

0.006 

0.012 

0.006 

0.012 

0.012 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.018 

0.018 

0.018 

0.012 

0.012 

0.006 

0.006 

0 

0 

0 

0 

0.006 

0.006 


4.5  0.063 

5  0.063 

5.5  0.063 

6  0.063 


1.685 

1.827 

1.843 

1.859 


0.088 

0.088 

0.101 

0.107 


0.006 

0.006 

0.006 

0 


6.5 

0.063 

7 

0.063 

7.5 

0.063 

8 

0.063 

8.5 

0.063 

9 

0.094 

9.5 

0.094 

10 

0.094 

12 

0.063 

14 

0.063 

16 

0.094 

18 

0.063 

20 

0.063 

-  22 

0.063 

24 

0.063 

26 

0.063 

28 

0.063 

30 

0.063 

32 

0.063 

34 

0.063 

36 

0.063 

38 

0.063 

40 

0.063 

42 

0.063 

44 

0.063 

46 

0.063 

48 

0.063 

50 

0.063 

52 

0.063 

54 

0.063 

56 

0.063 

58 

0.063 

60 

0.063 

62 

0.063 

64 

0.063 

1.764 

1.607 

1.591 

1.575 

1.591 

1.575 

1.575 

1.591 

1.591 

1.622 

1.622 

1.638 

1.638 

1.638 

1.654 

1.654 

1.67 

1.67 

1.67 

1.685 

1.685 

1.685 

1.701 

1.701 

1.701 

1.717 

1.717 

1.717 

1.717 

1.733 

1.733 

1.733 

1.717 

1.733 

1.67 


0.12 

0.126 

0.126 

0.126 

0.139 

0.145 

0.158 

0.158 

0.164 

0.177 

0.189 

0.189 

0.196 

0.208 

0.215 

0.221 

0.221 

0.227 

0.234 

0.24 

0.234 

0.252 

0.259 

0.246 

0.259 

0.252 

0.259 

0.259 

0.265 

0.271 

0.278 

0.271 

0.278 

0.278 

0.284 


0 

0 

-0.012 

-0.012 

-0.018 

-0.012 

-0.006 

-0.006 

0.012 

0.006 

0 

-0.012 

-0.006 

0 

-0.006 

-0.006 

-0.012 

-0.006 

0 

0.012 

-0.012 

0.012 

0.012 

0.018 

0.006 

-0.006 

0.006 

-0.006 

0 

-0.006 

0.006 

-0.025 

-0.012 

0.012 

0.012 


STEP  2  5/10/90  13:17:28  (64.15  ELAPSED) 

T  ELAPSED  INPUTl  234 


64.1583 

64.1666 

64.175 

64.1833 

64.1916 

64.2 

64.2083 


0.094 

2.064 

0.094 

2.032 

0.126 

2.221 

0.126 

2.379 

0.126 

2.568 

0.126 

2.741 

0.126 

2.914 

0.29 

0.012 

0.29 

0.012 

0.29 

0.012 

0.29 

0.006 

0.29 

0.012 

0.29 

0.006 

0.29 

0.006 

64.2166 

0.126 

3.056 

0.29 

0.012 

64.225 

0.126 

3.198 

0.29 

0.012 

64.2333 

0.126 

3.34 

0.29 

0.006 

64.25 

0.094 

3.576 

0.29 

0.012 

64.2666 

0.094 

3.797 

0.29 

0.012 

64.2833 

0.094 

3.986 

0.284 

0.012 

64.3 

0.094 

4.143 

0.29 

0.012 

64.3166 

0.094 

4.301 

0.284 

0.012 

64.3333 

0.094 

4.443 

0.284 

0.012 

64.35 

0.094 

4.553 

0.284 

0.006 

64.3666 

0.094 

4.679 

0.284 

0.012 

64.3833 

0.094 

4.774 

0.284 

0.006 

64.4 

0.094 

4.852 

0.284 

0.006 

64.4166 

0.094 

4.931 

0.284 

0.012 

64.4333 

0.094 

5.01 

0.284 

0.012 

64.45 

0.094 

5.057 

0.284 

0.006 

64.4666 

0.094 

5.12 

0.284 

0.012 

64.4833 

0.094 

5.199 

0.284 

0.006 

64.5666 

0.094 

5.42 

0.278 

0.006 

64.65 

0.094 

5.546 

0.278 

0 

64.7333 

0.094 

5.656 

0.271 

0.006 

64.8166 

0.094 

5.735 

0.265 

0 

64.9 

0.094 

5.814 

0.265 

0.006 

64.9833 

0.063 

5.861 

0.265 

0 

65.0666 

0.063 

5.908 

0.265 

0 

65.15 

0.094 

5.94 

0.265 

0 

65.2333 

0.094 

5.955 

0.265 

0 

65.3166 

0.094 

6,003 

0.265 

0 

65.4 

0.063 

6.018 

0.265 

0 

65.4833 

0.094 

6.034 

0.265 

0 

65.5666 

0.063 

6.066 

0.271 

0 

65.65 

0.063 

6.097 

0.271 

0 

65.7333 

0.063 

6.113 

0.278 

0 

65.8166 

0.063 

6.144 

0.278 

0 

65.9 

0.063 

6.16 

0.284 

-0.006 

65.9833 

0.094 

6,176 

0.284 

-0.006 

66.0666 

0.063 

6.207 

0.29 

-0.012 

66.15 

0.063 

6.223 

0.297 

-0.018 

66.65 

0.063 

6.333 

0.303 

-0.037 

67.15 

0.063 

6.412 

0.341 

-0.018 

67.65 

0.063 

6.475 

0.366 

-0.006 

68.15 

0.063 

6.538 

0.392 

-0.006 

68.65 

0.063 

6.586 

0.423 

-0.006 

69.15 

0.063 

6.633 

0.449 

0 

69.65 

0.094 

6.664 

0.468 

-0.006 

70.15 

0.094 

6.696 

0.487 

-0.012 

70.65 

0.063 

6,727 

0.499 

-0.012 

71.15 

0.094 

6.743 

0.524 

-0.012 

71.65 

0.094 

6.79 

0.55 

-0.012 

72.15 

0.094 

6.822 

0.569 

-0.006 

72.65 

0.094 

6.838 

0.581 

-0.012 

73.15 

0.094 

6.869 

0.6 

-0.025 

1 

■ 

73.65 

0.094 

6.885 

0.607 

-0.031 

I 

74.15 

0.094 

6.916 

0.632 

-0.018 

ii 

76.15 

0.094 

6.979 

0.683 

-0.006 

78.15 

0.094 

7.043 

0.733 

-0.018 

1 

80.15 

0.094 

7.074 

0.765 

-0.006 

■ 

82.15 

0.063 

7.137 

0.796 

-0.018 

84.15 

0.063 

7.184 

0.828 

-0.012 

m 

86.15 

0.063 

7.216 

0.86 

0 

I 

88.15 

0.094 

7.232 

0.885 

0.012 

90.15 

0.063 

7.279 

0.904 

-0.018 

92.15 

0.063 

7.295 

0.929 

-0.012 

1 

94.15 

0.094 

7.326 

0.948 

0 

■ 

96.15 

0.063 

7.342 

0.974 

0.006 

98.15 

0.094 

7.358 

0.98 

0.018 

n 

100.15 

0.063 

7.373 

0.993 

-0.006 

1 

102.15 

0.063 

7.389 

0.999 

-0.018 

104 . 15 

0.063 

7.421 

1.011 

-0.025 

1 

■ 

106.15 

0.063 

7.421 

1.037 

0.006 

1 

108.15 

0.063 

7.452 

1.049 

0 

110.15 

0.063 

7.468 

1.056 

0 

1 

112.15 

0.063 

7.484 

1.075 

-0.006 

■ 

114.15 

0.063 

7.484 

1.081 

0 

116.15 

0.063 

7.515 

1.087 

-0.012 

118.15 

0.063 

7.531 

1.106 

0 

1 

120.15 

0.063 

7.547 

1.113 

0.006 

122.15 

0.063 

7.562 

1.125 

0.018 

124.15 

0.063 

7.562 

1.125 

0 

1 

126.15 

0.063 

7.578 

1.125 

0 

■ 

128.15 

0.063 

7.562 

1.138 

-0.012 

130.15 

0.063 

7.594 

1.157 

0.006 

1 

132.15 

0.063 

7.61 

1.163 

0.006 

m 

134.15 

0.063 

7.61 

1.163 

0 

136.15 

0.063 

7.625 

1.176 

0 

m 

138.15 

0.063 

7.625 

1.176 

0 

1 

140.15 

0.063 

7.641 

1.195 

0.018 

142.15 

0.063 

7.641 

1.189 

0 

144.15 

0.063 

7.657 

1.189 

-0.018 

1 

146.15 

0.063 

7.657 

1.214 

0.018 

■ 

148.15 

0.063 

7.673 

1.214 

0.012 

150.15 

0.063 

7.673 

1.22 

-0.018 

t 

152.15 

0.063 

7.673 

1.227 

0.018 

1 

154.15 

0.063 

7.673 

1.201 

-0.006 

156.15 

0.031 

7.689 

1.176 

-0.12 

158.15 

0.063 

7.689 

1.208 

-0.069 

1 

160.15 

0.063 

7.689 

1.239 

-0.006 

■ 

162.15 

0.094 

7.704 

1.258 

0.05 

164.15 

0.063 

7.72 

1.258 

0.044 

169.15 

0.063 

7.736 

1.258 

0.012 

1 

174.15 

0.063 

7.736 

1.277 

0.025 

179.15 

0.063 

7.736 

1.258 

-0.018 

1 

184.15 

0.063 

7.752 

1.271 

-0.031 

189.15 

0.063 

7.752 

1.277 

-0.037 

194.15 

0.031 

7.767 

1.283 

-0.018 

199.15 

0.031 

7.767 

1.296 

0.006 

204.15 

0.031 

7.799 

1.302 

0 

209.15 

0.063 

7.815 

1.315 

0.018 

214.15 

0.063 

7.83 

1.347 

0.082 

219.15 

0.031 

7.83 

1.315 

-0.012 

224.15 

0.063 

7.846 

1.34 

0.031 

STEP  2  16 : 

00:40 

(227.35  ELAPSED) 

T  ELAPSED 

INPUT  1 

2 

3 

4 

227.3583 

0.094 

7.389 

1.359 

0.069 

227.3666 

0.126 

7.058 

1.359 

0.069 

227.375 

0.126 

6.822 

1.359 

0.069 

227.3833 

0.126 

6.586 

1.359 

0.069 

227.3916 

0.126 

6.365 

1.366 

0.069 

227.4 

0.126 

6.16 

1.366 

0.069 

227.4083 

0.157 

5.971 

1.366 

0.069 

227.4166 

0.157 

5.798 

1.366 

0.069 

227.425 

0.157 

5.624 

1.366 

0.069 

227.4333 

0.126 

5.467 

1.366 

0.069 

227.45 

0.126 

5.168 

1.366 

0.069 

227.4666 

0.094 

4.915 

1.366 

0.069 

227.4833 

0.094 

4.679 

1.366 

0.069 

227.5 

0.126 

4.474 

1.366 

0.069 

227.5166 

0.126 

4.285 

1.366 

0.069 

227.5333 

0.126 

4.128 

1.366 

0.069 

227.55 

0.126 

3.97 

1.372 

0.069 

227.5666 

0.126 

3.828 

1.372 

0.069 

227.5833 

0.126 

3.718 

1.372 

0.069 

227.6 

0.126 

3.608 

1.372 

0.069 

227.6166 

0.126 

3.497 

1.372 

0.069 

227.6333 

0.126 

3.419 

1.372 

0.069 

227.65 

0.126 

3.324 

1.372 

0.069 

227.6666 

0.126 

3.245 

1.372 

0.069 

227.6833 

0.126 

3.182 

1.372 

0.075 

227.7666 

0.126 

2.899 

1.378 

0.069 

227.85 

0.126 

2.71 

1.378 

0.075 

227.9333 

0.126 

2.568 

1.385 

0.075 

228.0166 

0.126 

2.457 

1.385 

0.075 

228.1 

0.126 

2.379 

1.391 

0.075 

228.1833 

0.126 

2.3 

1.385 

0.075 

228.2666 

0.126 

2.237 

1.385 

0.075 

228.35 

0.126 

2.19 

1.385 

0.075 

228.4333 

0.126 

2.142 

1.378 

0.069 

228.5166 

0.126 

2.095 

1.378 

0.069 

228.6 

0.126 

2.064 

1.378 

0.069 

228.6833 

0.126 

2.016 

1.372 

0.063 

228.7666 

228.85 
228.9333 
229.0166 

229.1 

229.1833 

229.2666 

229.35 

229.85 

230.35 

230.85 

231.35 

231.85 

232.35 

232.85 

233.35 

233.85 

234.35 

234.85 

235.35 

235.85 

236.35 

236.85 

237.35 

239.35 

241.35 

243.35 

245.35 

247.35 

249.35 

251.35 

253.35 


255.35 

257.35 

259.35 

261.35 

263.35 

265.35 

267.35 

269.35 

271.35 

273.35 

275.35 

277.35 

279.35 

281.35 

283.35 

285.35 

287.35 

289.35 

291.35 


0.126 

1.985 

0.126 

1.953 

0.126 

1.922 

0.126 

1.89 

0.126 

1.874 

0.126 

1.843 

0.126 

1.827 

0.126 

1.796 

0.126 

1.67 

0.126 

1.591 

0.157 

1.496 

0.126 

1.433 

0.157 

1.386 

0.126 

1.323 

0.126 

1.276 

0.126 

1.228 

0.126 

1.181 

0.126 

1.15 

0.126 

1.118 

0.126 

1.087 

0.157 

1.055 

0.126 

1.039 

0.157 

1.008 

0.157 

0.992 

0.157 

0.898 

0.157 

0.819 

0.126 

0.756 

0.126 

0.709 

0.126 

0.661 

0.126 

0.614 

0.157 

0.582 

0.126 

0.551 

0.126 

0.519 

0.126 

0.488 

0.126 

0.456 

0.126 

0.425 

0.094 

0.409 

0.126 

0.378 

0.126 

0.362 

0.094 

0.346 

0.094 

0.315 

0.094 

0.299 

0.094 

0.283 

0.094 

0.267 

0.126 

0.252 

0.094 

0.236 

0.094 

0.22 

0.094 

0.204 

0.094 

0.189 

0.094 

0.189 

0.094 

0.173 

1.372 

0.063 

1.366 

0.063 

1.366 

0.069 

1.353 

0.056 

1.359 

0.05 

1.347 

0.044 

1.34 

0.044 

1.334 

0.037 

1.302 

0.037 

1.264 

0.031 

1.227 

0.018 

1.195 

0.018 

1.163 

0.037 

1.132 

0.031 

1.094 

0.018 

1.068 

0.012 

1.03 

0 

1.005 

0 

0.986 

-0.006 

0.961 

-0.006 

0.942 

0 

0.923 

0 

0.91 

0.012 

0.891 

0.012 

0.847 

0.075 

0.765 

0.012 

0.714 

0.006 

0.67 

0.012 

0.626 

0.006 

0.619 

0.05 

0.613 

0.107 

0.588 

0.107 

0.556 

0.082 

0.505 

0.037 

0.487 

0,025 

0.461 

0.012 

0.43 

-0.018 

0.43 

0.006 

0.411 

0.012 

0.392 

0.006 

0.373 

-0.031 

0.36 

-0.031 

0.347 

-0.025 

0.328 

-0.018 

0.328 

-0.012 

0.322 

0.006 

0.316 

0.012 

0.303 

0.018 

0.297 

0.012 

0.284 

0.006 

0.271 

0 

293.35  0.094  0.157  0.259  -0.006 

295.35  0.094  0.141  0.252  -0.006 


FN:  TNT7B.PRN 

WELL  TNT-07-MWB  STEP-TEST  DATA 
2 

1.48,2.23 

0,169.7,227.57 


STEP  1  7/ 

•^/SO  10 

:34:46 

7B-PROD 

7B-OBS 

ELAPSED 

INPUT  1 

2 

3 

4 

5 

0.0083 

-0.11 

0.189 

0 

-0.012 

0 

0.0166 

-0.11 

0.473 

0 

-0.012 

0.006 

0.025 

-0.055 

0.725 

0 

-0.006 

0.006 

0.0333 

-0.11 

1.262 

0 

-0.012 

0.006 

0.0416 

-0.11 

1.388 

0 

-0.012 

0.006 

0.05 

-0.11 

1.294 

0 

-0.006  ■ 

0.006 

0.0583 

-0.11 

1.388 

0 

-0.012 

0.006 

0.0666 

-0.11 

1.515 

0 

-0.012 

0.006 

0.075 

-0.11 

1.893 

0 

-0.006 

0.006 

0.0833 

-0.11 

2.209 

0 

-0.012 

0.006 

0.1 

-0.055 

2.083 

0 

-0.006 

0.006 

0.1166 

-0.11 

2.651 

0 

-0.006 

0.006 

0.1333 

-0.11 

2.809 

0 

-0.012 

0.006 

0.15 

-0.11 

2.651 

0 

-0.012 

0.006 

0.1666 

-0.11 

2.966 

0 

-0.012 

0.006 

0.1.833 

-0.055 

3.535 

0 

-0.006 

0.006 

0.2 

-0.11 

3.692 

0 

-0.012 

0.006 

0.2166 

-0.11 

3.44 

0 

-0.012 

0.006 

0.2333 

-0.11 

3.85 

0 

-0.006 

0 

0.25 

-0.11 

4.355 

0 

-0.012 

0.012 

0.2666 

-0.11 

4.324 

0 

-0.012 

0.006 

0.2833 

-0.11 

3.945 

0 

-0.018 

0.006 

0.3 

-0.11 

4.923 

0 

-0.012 

0.006 

0.3166 

-0.11 

4.955 

0 

-0.018 

0 

0.3333 

-0.11 

4.829 

0 

-0.006 

0.006 

0.4166 

-0.11 

5.27 

0 

-0.006 

0.006 

0.5 

-0.11 

5.965 

-0.015 

-0.006 

0.006 

0.5833 

-0.11 

5.965 

-0.015 

-0.018 

0.006 

0.6666 

-0.11 

5.965 

-0.015 

-0.018 

0.006 

0.75 

-0.11 

6.975 

-0.015 

-0.012 

0.006 

0.8333 

-0.11 

6.47 

-0.015 

-0.018 

0.006 

0.9166 

-0.11 

6.501 

-0.015 

-0.012 

0 

1 

-0.11 

6.88 

-0.015 

-0.018 

0.006 

1.0833 

-0.11 

7.259 

-0.015 

-0.018 

0.006 

1.1666 

-0.11 

7.354 

-0.015 

-0.018 

0.006 

1.25 

-0.11 

6.754 

-0.015 

-0.012 

0.006 

1.3333 

-0.11 

7.227 

-0.015 

-0.025 

0 

1.4166 

-0.11 

7.291 

-0.015 

-0.006 

0.006 

1.5 

-0.11 

7.448 

-0.015 

-0.025 

0.006 

1.5833 

-0.11 

7.227 

-0.015 

-0.012 

0.006 

1.6666 

-0.11 

7.701 

-0.015 

-0.025 

0.006 

1.75 

-0.11 

7.291 

-0.015 

-0.012 

0.006 

1.8333 

-0.055 

7.48 

-0.015 

-0.018 

0.006 

1.9166 

-0.11 

7.575 

-0.015 

-0.018 

0.012 

2 

-0.11 

7.48 

-0.015 

-0.012 

0.006 

2.5 

-0.11 

7.385 

-0.015 

-0.012 

0.006 

3 

-0.11 

7.385 

-0.015 

-0.018 

0.006 

3.5 

-0.165 

7.606 

-0.015 

-0.025 

-0.006 

4 

-0.11 

7.89 

0 

-0.018 

-0.012 

1 

4.5 

-0.11 

7.48 

0 

-0.018 

-0.006 

1 

5 

-0.165 

7.101 

0 

-0.018 

0 

■ 

5.5 

-0.11 

7.227 

0 

-0.018 

0 

6 

-0.11 

7.89 

0.015 

-0.018 

0 

■ 

6.5 

-0.11 

7.385 

0.015 

-0.012 

-0.006 

1 

7 

-0.11 

7.385 

0.015 

-0.012 

-0.006 

Si 

7.5 

-0.165 

7.48 

0.015 

-0.006 

-0.006 

8 

-0.11 

7.701 

0.031 

-0.006 

0 

1 

8.5 

-0.11 

7.038 

0.031 

0 

0 

■ 

9 

-0.11 

7.511 

0.031 

0 

0.012 

9.5 

-0.11 

7.511 

0.031 

0 

0.012 

■ 

10 

-0.11 

7.48 

0.047 

0 

0 

1 

12 

-0.11 

7.354 

0.063 

-0.031 

0.006 

14 

-0.11 

7.448 

0.063 

-0.025 

-0.006 

am 

16 

-0.11 

7.196 

0.078 

-0.012 

-0.006 

1 

18 

-0.055 

6.628 

0.094 

-0.006 

0 

■ 

20 

-0.11 

7.164 

0.094 

-0.018 

0 

22 

-0.11 

7.322 

0.11 

-0.006 

0.018 

■ 

24 

-0.11 

6.754 

0.126 

0.012 

0.006 

1 

26 

-0.11 

7.259 

0.126 

-0.012 

0 

28 

-0.165 

7.227 

0.126 

-0.018 

0 

■ 

30 

-0.11 

7.354 

0.141 

-0.012 

0.012 

1 

32 

-0.11 

7.448 

0.157 

0 

0.018 

■ 

34 

-0.11 

7.322 

0.157 

0 

0.018 

36 

-0.11 

7.006 

0.173 

0.006 

0.006 

1 

38 

-0.11 

6.786 

0.173 

0 

0 

1 

40 

-0.11 

6.912 

0.173 

-0.012 

0.018 

42 

-0.11 

6.943 

0.189 

0 

0.018 

■ 

44 

-0.11 

7.511 

0.189 

0.012 

0.018 

1 

46 

-0.11 

7.385 

0.189 

0.012 

0.018 

48 

-0.11 

7.827 

0.204 

0.025 

0.025 

50 

-0.11 

7.575 

0.204 

-0.006 

0.012 

1 

52 

-0.11 

7.259 

0.204 

0.012 

0.018 

i 

54 

-0.165 

7.417 

0.204 

0 

0.006 

56 

-0.11 

7.291 

0.204 

0.006 

0.006 

■ 

58 

-0.11 

7.006 

0.204 

0.018 

0.012 

1 

60 

-0.165 

7.227 

0.22 

0.012 

0.025 

62 

-0.11 

7.196 

0.22 

0.037 

0.025 

■1 

64 

-0.11 

7.732 

0.22 

0.037 

0.031 

1 

66 

-0.11 

7.196 

0.236 

0.037 

0.031 

68 

-0.11 

7.606 

0.236 

0.031 

0.031 

70 

-0.11 

7.417 

0.236 

0.03  i 

0.031 

1 

72 

-0.165 

7.354 

0.252 

0.025 

0.037 

1 

74 

-0.11 

7.227 

0.252 

0.037 

0.037 

76 

-0.11 

7.385 

0.252 

0.05 

0.031 

■ 

78 

-0.165 

7.354 

0.252 

0.012 

0.025 

1 

80 

-0.11 

7.385 

0.252 

0.018 

0.018 

82 

-0.11 

7.354 

0.252 

0.044 

0.025 

84 

-0.11 

7.448 

0.252 

0.031 

0.037 

1 

86 

-0.165 

6.912 

0.267 

0.037 

0.031 

■ 

88 

-0.11 

7.701 

0.267 

0.025 

0.025 

90 

-0.11 

7.48 

0.252 

0.037 

0.044 

■ 

92 

-0.165 

6.975 

0.267 

0.05 

0.031 

1 

94 

-0.11 

7.638 

0.267 

0.006 

0.031 

96 

-0.165 

6.975 

0.267 

0.012 

0.031 

98 

-0.165 

7.417 

0.267 

0.044 

0.031 

1 

100 

-0.165 

7.543 

0.267 

0.056 

0.037 

■ 

105 

-0.165 

7.732 

0.283 

0.044 

0.031 

1 

110 

-0.11 

7.291 

0.283 

0.056 

0.031 

115 

-0.11 

7.385 

0.283 

0.056 

0.031 

120 

-0.165 

7.322 

0.283 

0.063 

0.031 

125 

-0.165 

7.006 

0.283 

0.05 

0.031 

130 

-0.165 

7.196 

0.283 

0.069 

0.031 

135 

-0.165 

7.511 

0.283 

0.069 

0.031 

140 

-0.165 

7.322 

0.283 

0.063 

0.044 

145 

-0.165 

7.322 

0.299 

0.069 

0.05 

150 

-0.165 

6.849 

0.299 

0.075 

0.037 

155 

-0.165 

7.196 

0.299 

0.063 

0.031 

160 

-0.165 

7.322 

0.299 

0.075 

0.05 

165 

-0.165 

STEP  2 

7.07 

13:24:04 

0.299  0.063 

(169.7  ELAPSED) 

0.044 

T  ELAPSED 

INPUT  1 

2 

3 

4 

5 

169.7083 

-0.165 

7.101 

0.299 

0.075 

0.037 

169.7166 

-0.165 

7.859 

0.299 

0.082 

0.037 

169.725 

-0.165 

7.385 

0.299 

0.082 

0.031 

169.7333 

-0.165 

8.174 

0.299 

0.075 

0.037 

169.7416 

-0.165 

7.732 

0.299 

0.082 

0.031 

169.75 

-0.165 

8.395 

0.315 

0.075 

0.037 

169.7583 

-0.165 

8.174 

0.299 

0.075 

0.037 

169.7666 

-0.165 

8.49 

0.299 

0.075 

0.031 

169.775 

-0.165 

8.521 

0.315 

0.075 

0.031 

169.7833 

-0.165 

8.111 

0.315 

0.082 

0.031 

169.8 

-0.221 

8.269 

0.315 

0.082 

0.031 

169.8166 

-0.165 

8.585 

0.315 

0.075 

0.031 

169.8333 

-0.165 

8.963 

0.299 

0.082 

0.031 

169.85 

-0.165 

8.963 

0.299 

0.082 

0.031 

169.8666 

-0.165 

9.153 

0.315 

0.082 

0.037 

169.8833 

-0.165 

9.216 

0.299 

0.082 

0.031 

169.9 

-0.165 

9.5 

0.299 

0.082 

0.031 

169.9166 

-0.165 

9.816 

0.315 

0.082 

0.031 

169.9333 

-0.165 

9.658 

0.299 

0.075 

0.031 

169.95 

-0.221 

9.184 

0.315 

0.075 

0.031 

169.9666 

-0.165 

9.247 

0.315 

0.082 

0.037 

169.9833 

-0.165 

9.311 

0.299 

0.075 

0.031 

170 

-0.221 

9.626 

0.315 

0.082 

0.031 

170.0166 

-0.165 

9.784 

0.299 

0.082 

0.031 

170.0333 

-0.165 

10.163 

0.315 

0.075 

0.031 

170.1166 

-0.165 

10.415 

0.315 

0.075 

0.031 

170.2 

-0.221 

10.889 

0.315 

0.088 

0.031 

170.2833 

-0.221 

10.352 

0.315 

0.082 

0.031 

170.3666 

-0.165 

10.952 

0.315 

0.088 

0.031 

170.45 

-0.165 

11.078 

0.315 

0.088 

0.037 

170.5333 

-0.165 

11.551 

0.315 

0.088 

0.031 

170.6166 

-0.165 

11.141 

0.315 

0.075 

0.031 

170.7 

-0.221 

11.551 

0.315 

0.082 

0.031 

170.7833 

-0.165 

11.015 

0.315 

0.082 

0.031 

170.8666 

-0.165 

11.583 

0.315 

0.082 

0.037 

170.95 

-0.221 

11.836 

0.315 

0.082 

0.031 

171.0333 

-0.165 

11.267 

0.315 

0.088 

0.037 

171.1166 

-0.221 

11.772 

0.315 

0.082 

0.037 

171.2 

-0.165 

11.993 

0.315 

0.082 

0.037 

171.2833 

-0.221 

11.331 

0.315 

0.075 

0.037 

171.3666 

-0.221 

11.678 

0.315 

0.075 

0.031 

171.45 

-0.221 

11.867 

0.315 

0.082 

0.031 

171.5333 

-0.221 

11.836 

0.315 

0.069 

0.031 

171.6166 

-0.165 

12.12 

0.315 

0.069 

0.031 

171.7 

-0.165 

11.488 

0.315 

0.075 

0.037 

172.2 

-0.165 

11.867 

0.315 

0.063 

0.037 

172.7 

-0.221 

11.836 

0.315 

0.063 

0.037 

173.2 

-0.221 

11.615 

0.33 

0.075 

0.044 

173.7 

-0.221 

11.741 

0.33 

0.075 

0.05 

174.2 

-0.221 

11.836 

0.33 

0.063 

0.044 

174.7 

-0.221 

11.836 

0.33 

0.056 

0.037 

175.2 

-0.221 

11.867 

0.33 

0.063 

0.031 

175.7 

-0.221 

11.425 

0.346 

0.082 

0.037 

176.2 

-0.165 

11.615 

0.346 

0.069 

0.037 

176.7 

-0.221 

11.772 

0.346 

0.063 

0.037 

in. 2 

-0.165 

11.457 

0.346 

0.056 

0.037 

177.7 

-0.221 

11.867 

0.346 

0.05 

0.037 

178.2 

-0.165 

11.394 

0.362 

0.069 

0.044 

178.7 

-0.2'21 

11.836 

0.362 

0.056 

0.044 

179.2 

-0.165 

11.867 

0.362 

0.031 

0.037 

179.7 

-0.165 

11.993 

0.362 

0.037 

0.025 

181.7 

-0.165 

11.804 

0.393 

0.063 

0.031 

183.7 

-0.165 

11.899 

0.393 

0.082 

0.037 

185.7 

-0.165 

11.299 

0.393 

0.082 

0.037 

187.7 

-0.165 

11.772 

0.393 

0.094 

0.031 

189.7 

-0.165 

11.899 

0.409 

0.101 

0.037 

191.7 

-0.221 

11.899 

0.409 

0.094 

0.037 

193.7 

-0.165 

11.457 

0.425 

0.05 

0.05 

195.7 

-0.165 

11.772 

0.441 

0.056 

0.031 

197.7 

-0.165 

11.867 

0.425 

0.069 

0.044 

199.7 

-0.165 

11.836 

0.441 

0.069 

0.044 

201.7 

-0.165 

11.741 

0.441 

0.094 

0.037 

203.7 

-0.165 

11.804 

0.441 

0.094 

0.044 

205.7 

-0.165 

11.836 

0.441 

0.101 

0.037 

207.7 

-0.165 

11.962 

0.441 

0.069 

0.044 

209.7 

-0.165 

11.678 

0.456 

0.107 

0.044 

211.7 

-0.165 

11.583 

0.456 

0.094 

0.044 

213.7 

-0.165 

12.025 

0.456 

0.101 

0.044 

215.7 

-0.165 

11.899 

0.472 

0.113 

0.044 

217.7 

-0.165 

12.277 

0.456 

0.082 

0.037 

219.7 

-0.221 

12.12 

0.472 

0.082 

0.018 

221.7 

-0.165 

11.646 

0.472 

0.082 

0.044 

223.7 

-0.165 

11.993 

0.472 

0.113 

0.05 

225.7 

-0.165 

12.341 

0.472 

0.101 

0.05 

227.5 

-0.165 

11.615 

0.472 

0.126 

0.044 

STEP  3 

(RECOVERY) 

14:22:34  (227.57  ELAPSED) 

Elapsad  Time  INPUINPUT  2 

INPUT  3 

INPUT  4 

INPUT  5 

227.5783 

-0.165 

11.551 

0.472 

0.107 

0.044 

227.5866 

-0.165 

11.394 

0.472 

0.101 

0.05 

227.595 

-0.165 

11.173 

0.472 

0.094 

0.05 

227.6033 

-0.165 

10.983 

0.472 

0.101 

0.044 

227.6116 

-0.165 

10.762 

0.472 

0.101 

0.05 

227.62 

-0.165 

10.478 

0.456 

0.101 

0.05 

227.6283 

-0.165 

10.257 

0.472 

0.094 

0.05 

227.6366 

-0.165 

10.068 

0.472 

0.101 

0.044 

227.645 

-0.165 

9.879 

0.456 

0.094 

0.05 

227.6533 

-0.165 

9.658 

0.472 

0.107 

0.05 

227.67 

-0.221 

9.279 

0.456 

0.107 

0.044 

227.6866 

-0.221 

8.932 

0.472 

0.101 

0.044 

227.7033 

-0.165 

8.49 

0.472 

0.107 

0.044 

227.72 

-0.165 

8.143 

0.488 

0.101 

0.037 

227.7366 

-0.221 

7.827 

0.472 

0.094 

0. 044 

227.7533 

-0.221 

7.48 

0.472 

0.094 

0.044 

227.71 

-0.221 

7.164 

0.472 

0.094 

0.044 

227.7866 

-0.221 

6.88 

0.488 

0.094 

0.037 

227.8033 

-0.221 

6.596 

0.488 

0.094 

0.037 

227.82 

-0.221 

6.344 

0.472 

0.094 

0.037 

227.8366 

-0.221 

6.091 

0.472 

0.094 

0.037 

227.8533 

-0.221 

5.839 

0.488 

0.094 

0.037 

227.87 

-0.221 

5.618 

0.488 

0.094 

0.037 

227.8866 

-0.221 

5.397 

0.488 

0.088 

0.037 

227.9033 

-0.221 

5.176 

0.488 

0.088 

0.037 

227.9866 

-0.221 

4.197 

0.488 

0.082 

0.037 

228.07 

-0.221 

3.44 

0.488 

0.082 

0.037 

228.1533 

-0.221 

2.84 

0.488 

0.075 

0.037 

228.2366 

-0.221 

2.367 

0.488 

0.082 

0.037 

228.32 

-0.221 

2.02 

0.488 

0.075 

0.037 

228.4033 

-0.221 

1.704 

0.488 

0.075 

0.037 

228.4866 

-0.221 

1.515 

0.488 

0.075 

0.037 

228.57 

-0.221 

1.325 

0.488 

0.082 

0.044 

228.6533 

-0.221 

1.167 

0.488 

0.082 

0.044 

228.7366 

-0.221 

1.073 

0.488 

0.082 

0.05 

228.82 

-0.221 

0.978 

0.488 

0.075 

0.05 

228.9033 

-0.221 

0.883 

0.488 

0.075 

0.05 

228.9866 

-0.221 

0.82 

0.488 

0.075 

0.05 

229'.  07 

-0.221 

0.82 

0.488 

0.082 

0.05 

229.1533 

-0.221 

0.757 

0.472 

0.082 

0.05 

229.2366 

-0.221 

0.725 

0.472 

0.082 

0.05 

229.32 

-0.221 

0.694 

0.472 

0.082 

0. 044 

229.4033 

-0.221 

0.662 

0.472 

0.075 

0.044 

229.4866 

-0.221 

0.662 

0.472 

0.069 

0.044 

229.57 

-0.221 

0.631 

0.472 

0.069 

0.037 

230.07 

-0.221 

0.505 

0.456 

0.075 

0.037 

230.57 

-0.221 

0,41 

0.441 

0.088 

0.044 

231.07 

-0.221 

0.315 

0.425 

0.082 

0.044 

231.57 

-0.221 

0.252 

0.409 

0.101 

0.037 

232.07 

-0.221 

0.22 

0.393 

0.113 

0.037 

232.57 

-0.221 

0.189 

0.393 

0.113 

0.044 

233.07 

-0.221 

0.157 

0.393 

0.107 

0.044 

233.57 

-0.221 

0.126 

0.378 

0.088 

0.044 

234.07 

-0.221 

0.063 

0.378 

0.082 

0.044 

234.57 

-0.221 

0.063 

0.362 

0.101 

0.044 

235.07 

-0.221 

0.063 

0.346 

0.113 

0.044 

235.57 

-0.221 

0.063 

0.346 

0.113 

0.044 

236.07 

-0.221 

0.031 

0.33 

0.113 

0.044 

236.57 

-0.221 

0.031 

0.315 

0.088 

0 . 044 

237.07 

-0.221 

0 

0.315 

0.075 

0.05 

237.57 

-0.221 

0 

0.315 

0.075 

0.044 

239.57 

-0.165 

-0.094 

0.299 

0.069 

0.044 

241.57 

-0.165 

-0.126 

0.267 

0.101 

0.05 

243.57 

-0.165 

-0.252 

0.236 

0.088 

0.031 

245.57 

-0.221 

-0.284 

0.22 

0.101 

0.05 

247.57 

-0.221 

-0.315 

0.204 

0.088 

0.044 

249.57 

-0.221 

-0.347 

0.173 

0.094 

0.037 

251.57 

-0.221 

-0.347 

0.173 

0.082 

0.037 

253.57 

-0.221 

-0.347 

0.157 

0.107 

0.044 

255.57 

-0.165 

-0.378 

0.141 

0.101 

0.025 

257.57 

-0.221 

-0.378 

0.126 

0.107 

0.044 

259.57 

-0.221 

-0.347 

261.57 

-0.221 

-0.347 

263.57 

-0.221 

-0.378 

265.57 

-0.221 

-0.41 

267.57 

-0.221 

-0.41 

269.57 

-0.221 

-0.378 

271.57 

-0.221 

-0.41 

273.57 

-0.221 

-0.41 

275.57 

-0.221 

-0.41 

277.57 

-0.221 

-0.41 

279.57 

-0.221 

-0.41 

281.57 

-0.221 

-0.41 

283.57 

-0.221 

-0.41 

285.57 

-0.221 

-0.441 

287.57 

-0.221 

-0.441 

289.57 

-0.221 

-0.441 

291.57 

-0.221 

-0.41 

293.57 

-0.221 

-0.441 

295.57 

-0.276 

-0.41 

0.126  0.119  0.05 

0.11  0.107  0.044 

0.11  0.069  0.05 

0.094  0.094  0.044 

0.094  0.101  0.05 

0.078  0.088  0.044 

0.078  0.088  0.05 

0.063  0.082  0.05 

0.063  0.063  0.044 

0.047  0.082  0.037 

0.047  0.075  0.031 

0.031  0.037  0.025 

0.031  0.031  0.031 

0.015  0.063  0.012 

0.015  0.037  0.018 

0  0.056  0.018 

0  0.056  0.037 

0  0.05  0.031 

0  0.018  0.012 


FN:  TNT7C.PRN 

STEP  TEST:  WELL  TNT-07-MWC 
STEPS:  2 

Q  (CFM) :  1.31,2.67 

START  TIMES  (MIN):  0,59.9,240.1 

2 

1.31,2.67 

0,59.9,240.1 


FN:TNT7C. 

STP 

TNT7B.STP 

TNT7A. 

STP 

ELAPSED  T 

ELAP.  T 

TNT7C 

TNT7B 

TNT7A 

TNT3A 

TNT8A 

(STEP) 

(TOTAL) 

0.001 

0.001 

4.591 

21.596 

4.719 

8.781 

8.347 

0.0083 

0.0083 

5.365 

21.583 

4.719 

8.778 

8.336 

0.0166 

0.0166 

4.812 

21.555 

4.725 

8.781 

8.344 

0.025 

0.025 

5.974 

21.459 

4.705 

8.781 

8.328 

0.0333 

0.0333 

7.633 

21.501 

4.698 

8.781 

8.328 

0.0416 

0.0416 

4.203 

21.459 

4.691 

8.781 

8.328 

0.05 

0.05 

6.471 

21.459 

4.691 

8.778 

8.336 

0.0583 

0.0583 

6.139 

21.514 

4.719 

8.778 

8.339 

0.0666 

0.0666 

6.361 

21.459 

4.698 

8.781 

8.322 

0.075 

0.075 

6.637 

21.405 

4.691 

8.781 

8.336 

0.0833 

0.0833 

6.693 

21.487 

4.712 

8.778 

8.341 

0.1 

0.1 

7.356 

21.446 

4.712 

8.778 

8.322 

0.1166 

0.1166 

7.522 

21.405 

4.691 

8.778 

8.333 

0.1333 

0.1333 

7.799 

21.473 

4.712 

8.778 

8.33 

0.15 

0.15 

8.241 

21.405 

4.691 

8.778 

8.336 

0.1666 

0.1666 

8.684 

21.459 

4.712 

8.778 

8.336 

0.1833 

0.1833 

8.85 

21.405 

4.691 

8.778 

8.325 

0.2 

0.2 

9.237 

21.459 

4.712 

8.781 

8.33 

0.2166 

0.2166 

9.569 

21.432 

4.712 

8.781 

8.325 

0.2333 

0.2333 

9.348 

21.459 

4.712 

8.781 

8.336 

0.25 

0.25 

9.901 

21.377 

4.691 

8.778 

8.328 

0.2666 

0.2666 

10.288 

21.364 

4.691 

8.778 

8.33 

0.2833 

0.2833 

10.897 

21.364 

4.691 

8.778 

8.33 

0.3 

0.3 

11.173 

21.364 

4.691 

8.778 

8.33 

0.3166 

0.3166 

10.786 

21.418 

4.712 

8.778 

8.336 

0.3333 

0.3333 

10.897 

21.405 

4.712 

8.778 

8.325 

0.4166 

0.4166 

11.892 

21.405 

4.691 

8.778 

8.328 

0.5 

0.5 

12.113 

21.459 

4.698 

8.781 

8.333 

0.5833 

0.5833 

12.335 

21.418 

4.691 

8.778 

8.336 

0.6666 

0.6666 

11.892 

21.418 

4.698 

8.781 

8.325 

0.75 

0.75 

11.948 

21.446 

4.698 

8.781 

8,333 

0.8333 

0.8333 

11.948 

21.405 

4.691 

8.781 

8.33 

0.9166 

0.9166 

11.782 

21.432 

4.698 

8.781 

8.341 

1 

1 

12.169 

21.405 

4.698 

8.781 

8.333 

1.0833 

1.0833 

11.726 

21.432 

4.691 

8.781 

8.339 

1.1666 

1.1666 

12.169 

21.391 

4.698 

8.781 

8.336 

1.25 

1.25 

12.003 

21.391 

4.691 

8.778 

8.336 

1.3333 

1.3333 

11.892 

21.418 

4.698 

8.781 

8.344 

1.4166 

1.4166 

11.671 

21.418 

4.698 

8.781 

8.339 

1.5 

1.5 

12.279 

21.391 

4.698 

8.781 

8.336 

1.5833 

1.5833 

12.003 

21.432 

4.698 

8.781 

8.341 

1.6666 

1.6666 

12.169 

21.432 

4.698 

8.781 

8.339 

1.75 

1.75 

12.113 

21.391 

4.698 

8.781 

8.336 

1.8333 

1.8333 

12.058 

21.418 

4.698 

8.784 

8.333 

1.9166 

1.9166 

12.501 

21.418 

4.698 

8.781 

8.336 

2 

2 

12.113 

21.418 

4.698 

8.784 

8.336 

2.5 

2.5 

12.335 

21.501 

4.698 

8.786 

8.341 

3 

3 

11.892 

21.528 

4.698 

8.778 

8.341 

3.5 

3.5 

12.556 

4 

4 

12.556 

4.5 

4.5 

12.999 

5 

5 

12.777 

5.5 

5.5 

12.556 

6 

6 

13.22 

6.5 

6.5 

12.722 

7 

7 

12.722 

7.5 

7.5 

13.441 

8 

8 

13.275 

8.5 

8.5 

12.888 

9 

9 

12.888 

9.5 

9.5 

12.943 

10 

10 

12.943 

12 

12 

12.999 

14 

14 

13.164 

16 

16 

12.943 

18 

18 

13.386 

20 

20 

12.943 

22 

22 

13.386 

24 

24 

13.109 

26 

26 

13.496 

28 

28 

12.888 

30 

30 

13.496 

32 

32 

13.441 

34 

34 

13.607 

36 

36 

13.33 

38 

38 

13.275 

40 

40 

13.33 

42 

42 

13.718 

44 

44 

13.33 

46 

46 

13.441 

48 

48 

13.441 

50 

50 

13.275 

52 

52 

13.22 

54 

54 

13.441 

56 

56 

13.441 

58 

58 

13.33 

0 

60 

13.884 

0.0083 

60.0083 

13.662 

0.0166 

60.0166 

14.16 

0.025 

60.025 

13.884 

0.0333 

60.0333 

13.552 

0.0416 

60.0416 

14.271 

0.05 

60.05 

14.215 

0.0583 

60.0583 

14.658 

0.0666 

60.0666 

14.381 

0.075 

60.075 

14.824 

0.0833 

60.0833 

14.824 

0.1 

60.1 

15.156 

0.1166 

60.1166 

15.543 

0.1333 

60.1333 

15.543 

0.15 

60.15 

16.096 

0.1666 

60.1666 

16.262 

0.1833 

60.1833 

15.875 

0.2 

60.2 

16.041 

0.2166 

60.2166 

16.207 

0.2333 

60.2333 

16.649 

0.25 

60.25 

16.705 

21.542 

4.698 

8.77 

21.514 

4.698 

8.767 

21.514 

4.698 

8.77 

21.514 

4.698 

8.767 

21.528 

4.698 

8.773 

21.501 

4.698 

8.778 

21.542 

4.698 

8.778 

21.542 

4.698 

8.778 

21.514 

4.698 

8.775 

21.501 

4.705 

8.775 

21.528 

4.698 

8.781 

21.528 

4.705 

8.778 

21.542 

4.705 

8.775 

21.555 

4.705 

8.778 

21.542 

4.691 

8.775 

21.542 

4.691 

8.784 

21.542 

4.705 

8.786 

21.528 

4.698 

8.784 

21.555 

4.705 

8.775 

21.555 

4.698 

8.773 

21.569 

4.698 

8.792 

21.555 

4.698 

8.773 

21.569 

4.698 

8.786 

21.569 

4.691 

8.781 

21.569 

4.705 

8.789 

21.569 

4.691 

8.784 

21.569 

4.698 

8.792 

21.569 

4.698 

8.781 

21.569 

4.698 

8.781 

21.569 

4.698 

8.792 

21.583 

4.712 

8.797 

21.569 

4.698 

8.784 

21.569 

4.698 

8.784 

21.569 

4.691 

8.786 

21.583 

4.698 

8.786 

21.569 

4.698 

8.789 

21.583 

4.698 

8.778 

21.569 

4.698 

8.792 

21.596 

4.712 

8.794 

21.569 

4.712 

8.794 

21.569 

4.712 

8.794 

21.555 

4.712 

8.792 

21.542 

4.712 

8.792 

21.542 

4.712 

8.792 

21.528 

4.712 

8.792 

21.514 

4.712 

8.792 

21.501 

4.712 

8.792 

21.487 

4.712 

8.792 

21.459 

4.712 

8.792 

21.446 

4.712 

8.792 

21.446 

4.712 

8.792 

21.432 

4.712 

8.792 

21.418 

4.712 

8.792 

21.405 

4.705 

8.792 

21.418 

4.712 

8.789 

21.405 

4.712 

8.792 

21.391 

4.712 

8.792 

21.405 

4.719 

8.789 

21.377 

4.712 

8.789 

8.333 

8.333 

8.336 

8.339 

8.339 

8.333 

8.333 

8.336 

8.339 

8.336 

8.333 

8.333 

8.33 

8.339 

8.339 

8.341 

8.35 

8.336 

8.347 

8.341 

8.341 

8.33 

8.344 

8.344 

8.344 

8.341 

8.336 

8.344 

8.341 

8.347 

8.358 

8.339 

8.352 

8.344 

8.347 

8.347 

8.341 

8.347 

8.352 

8.352 

8.352 

8.352 

8.352 

8.352 

8.352 

8.352 

8.352 

8.35 

8.35 

8.35 

8.35 

8.35 

8.347 

8.347 

8.347 

8.347 

8.347 

8.347 

8.344 


0.2666 

60.2666 

17.092 

21.391 

4.712 

8.789 

8.347 

0.2833 

60.2833 

17.645 

21.377 

4.712 

8.792 

8.344 

0.3 

60.3 

17.811 

21.377 

4.712 

8.789 

8.347 

0.3166 

60.3166 

17.534 

21.364 

4.712 

8.792 

8.344 

0.3333 

60.3333 

17.59 

21.364 

4.712 

8.789 

8.344 

0.4166 

60.4166 

18.862 

21.391 

4.705 

8.792 

8.344 

0.5 

60.5 

19.249 

21.418 

4.712 

8.792 

8.347 

0.5833 

60.5833 

20.079 

21.418 

4.705 

8.792 

8.347 

0.6666 

60.6666 

20.743 

21.405 

4.712 

8.792 

8.344 

0.75 

60.75 

21.406 

21.405 

4.712 

8.792 

8.344 

0.8333 

60.8333 

21.904 

21.391 

4.712 

8.792 

8.347 

0.9166 

60.9166 

22.291 

21.405 

4.712 

8.792 

8.347 

1 

61 

22.679 

21.377 

4.705 

8.792 

8.347 

1.0833 

61.0833 

23.121 

21.391 

4.712 

8.794 

8.35 

1.1666 

61.1666 

23.453 

21.391 

4.712 

8.794 

8.35 

1.25 

61.25 

23.619 

21.364 

4.712 

8.794 

8.35 

1.3333 

61.3333 

24.283 

21.377 

4.712 

8.794 

8.352 

1.4166 

61.4166 

24.283 

21.364 

4.712 

8.797 

8.352 

1.5 

61.5 

24.559 

21.364 

4.712 

8.797 

8.35 

1.5833 

61.5833 

25.278 

21.377 

4.712 

8.797 

8.35 

1.6666 

61.6666 

25.666 

21.364 

4.712 

8.797 

8.35 

1.75 

61.75 

25.776 

21.364 

4.712 

8.794 

8.35 

1.8333 

61.8333 

25.998 

21.364 

4.712 

8.794 

8.35 

1.9166 

61.9166 

26.274 

21.364 

4.712 

8.794 

8.35 

2 

62 

26.44 

21.364 

4.712 

8.794 

8.347 

2.5 

62.5 

27.712 

21.432 

4.712 

8.792 

8.35 

3 

63 

28.376 

21.446 

4.712 

8.789 

8.355 

3.5 

63.5 

28.597 

21.418 

4.712 

8.794 

8.352 

4 

64 

29.095 

21.446 

4.712 

8.794 

8.35 

4.5 

64.5 

29.704 

21.459 

4.719 

8.797 

8.352 

5 

65 

29.759 

21.473 

4.719 

8.803 

8.35 

5.5 

65.5 

30.367 

21.336 

4.719 

8.797 

8.352 

6 

66 

30.423 

21.309 

4.725 

8.803 

8.352 

6.5 

66.5 

30.201 

21.418 

4.725 

8.8 

8.352 

7 

67 

30.478 

21.487 

4.719 

8.794 

8.358 

7.5 

67.5 

30.755 

21.473 

4.719 

8.792 

8.355 

8 

68 

30.755 

21.323 

4.719 

8.792 

8.352 

8.5 

68.5 

30.976 

21.418 

4.719 

8.794 

8.352 

9 

69 

31.031 

21.432 

4.719 

8.792 

8.352 

9.5 

69.5 

31.308 

21.487 

4.719 

8.797 

8.352 

10 

70 

31.142 

21.432 

4.719 

8.792 

8.355 

12 

72 

32.027 

21.514 

4.705  . 

8.797 

8.361 

14 

74 

32.027 

21.501 

4.712 

8.803 

8.355 

16 

76 

32.027 

21.487 

4.712 

8.803 

8.355 

18 

78 

32.303 

21.487 

4.712 

8.797 

8.347 

20 

80 

32.691 

21.542 

4.712 

8.789 

8.344 

22 

82 

32.359 

21.542 

4.705 

8.797 

8.363 

24 

84 

32.801 

21.528 

4.712 

8.794 

8.35 

26 

86 

32.746 

21.528 

4.712 

8.805 

8.35 

28 

88 

33.133 

21.542 

4.712 

8.8 

8.366 

30 

90 

33.078 

21.542 

4.712 

8.8 

8.358 

32 

92 

33.133 

21.596 

4.712 

8.805 

8.352 

34 

94 

33.188 

21.528 

4.712 

8.8 

8.355 

36 

96 

33.41 

21.596 

4.712 

8.8 

8.358 

38 

98 

33.078 

21.569 

4.705 

8.794 

8.358 

40 

100 

33.576 

21.542 

4.712 

8.8 

8.358 

42 

102 

33.299 

21.596 

4.712 

8.797 

8.361 

44 

104 

33.686 

21.555 

4.705 

8.794 

8.352 

46 

106 

33.465 

21.555 

4.712 

8.797 

8.35 

48 

108 

33.465 

21.596 

4.712 

8.797 

8.355 

50 

110 

33.686 

21.555 

4.705 

8.797 

8.352 

52 

112 

33.963 

21.555 

4.705 

8.805 

8.352 

54 

114 

33.52 

21.569 

4.705 

8.808 

8.355 

56 

116 

33.631 

21.542 

4.712 

8.8 

8.361 

58 

118 

33.963 

21.596 

4.712 

8.8 

8.363 

60 

120 

33.576 

21.596 

4.705 

8.8 

8.361 

62 

122 

34.129 

21.596 

4.705 

8.805 

8.347 

64 

124 

34.074 

21.583 

4.705 

8.814 

8.361 

66 

126 

33.963 

21.596 

4.712 

8.805 

8.361 

68 

128 

34.129 

21.596 

4.705 

8.797 

8.361 

70 

130 

34.184 

21.555 

4.712 

8.808 

8.355 

72 

132 

34.461 

21.542 

4.712 

8.814 

8.358 

74 

134 

34.239 

21.542 

4.712 

8.805 

8.355 

76 

136 

34.018 

21.542 

4.712 

8.797 

8.352 

78 

138 

34.571 

21.555 

4.712 

8.8 

8.363 

80 

140 

34.129 

21.555 

4.712 

8.811 

8.352 

82 

142 

34.405 

21.542 

4.712 

8.805 

8.352 

84 

144 

34.35 

21.542 

4.712 

8.803 

8.363 

86 

146 

34.405 

21'.  528 

4.712 

8.794 

8.355 

88 

148 

34.405 

21.542 

4.712 

8.811 

8.358 

90 

150 

34.627 

21.583 

4.705 

8.8 

8.355 

92 

152 

34.405 

21.583 

4.705 

8.8 

8.358 

94 

154 

34.627 

21.528 

4.705 

8.797 

8.355 

96 

156 

34.405 

21.583 

4.705 

8.8 

8.355 

98 

158 

34.627 

21.569 

4.705 

8.811 

8.363 

100 

160 

34.903 

21.583 

4.712 

8.814 

8.358 

105 

165 

34.627 

21.542 

4.712 

8.803 

8.363 

110 

170 

34.35 

21.569 

4.719 

8.803 

8.374 

115 

175 

34.571 

21.569 

4.719 

8.805 

8.358 

120 

180 

34.571 

21.596 

4.719 

8.805 

8.361 

125 

185 

34.571 

21.528 

4.719 

8.811 

8.366 

130 

190 

34.627 

21.528 

4.719 

8.803 

8.358 

135 

195 

34.903 

21.528 

4.719 

8.811 

8.363 

140 

200 

34.959 

21.528 

4.712 

8.814 

8.361 

145 

205 

34.903 

21.528 

4.712 

8.805 

8.361 

150 

210 

34.903 

21.542 

4.719 

8.819 

8.377 

155 

215 

35.069 

21.528 

4.719 

8.808 

8.369 

160 

220 

35.069 

21.528 

4.719 

8.805 

8.363 

165 

225 

34.848 

21.555 

4.719 

8.816 

8.361 

170 

230 

34.959 

21.583 

4.739 

8.816 

8.385 

175 

235 

35.014 

21.542 

4.732 

8.814 

8.369 

180 

240 

34.848 

21.583 

4.732 

8.816 

8.366 

0 

240.1 

34.129 

21.569 

4.732 

8.814 

8.361 

0.0083 

240.1083 

33.908 

21.542 

4.732 

8.811 

8.361 

0.0166 

240.1166 

33.963 

21.555 

4.732 

8.811 

8.358 

0.025 

240.125 

33.742 

21.501 

4.725 

8.811 

8.361 

0.0333 

240.1333 

33.465 

21.514 

4.725 

8.811 

8.358 

0.0416 

240.1416 

33.188 

21.542 

4.732 

8.811 

8.358 

0.05 

240.15 

32.912 

21.528 

4.725 

8.811 

8.358 

0.0583 

240.1583 

32.801 

21.487 

4.725 

8.808 

8.358 

0.0666 

240.1666 

32.469 

21.487 

4.732 

8.811 

8.355 

0.075 

240.175 

32.082 

21.473 

4.732 

8.811 

8.358 

0.0833 

240.1833 

32.027 

21.487 

4.739 

8.811 

8.358 

0.1 

240.2 

31.584 

21.473 

4.732 

8.811 

8.358 

0.1166 

240.2166 

31.031 

21.446 

4.725 

8.808 

8.358 

0.1333 

240.2333 

30.533 

21.459 

4.739 

8.811 

8.358 

0.15 

240.25 

29.98 

21.432 

4.732 

8.811 

8.358 

0.1666 

240.2666 

29.482 

21.405 

4.725 

8.808 

8.358 

0.1833 

240.2833 

29.261 

21.418 

4.725 

c  808 

8.358 

0.2 

240.3 

28.653 

21.405 

4.725 

3.808 

8.358 

0.2166 

240.3166 

28.321 

21.391 

4.725 

8.808 

8.358 

0.2333 

240.3333 

28.155 

21.391 

4.725 

8.808 

8.358 

0.25 

240.35 

27.38 

21.377 

4.725 

8.808 

8.358 

0.2666 

240.3666 

26.938 

21.377 

4.725 

8.808 

8.358 

0.2833 

240.3833 

26.551 

21.364 

4.725 

8.808 

8.358 

0.3 

240.4 

26.108 

21.364 

4.725 

8.808 

8.358 

0.3166 

240.4166 

25.721 

21.35 

4.725 

8.805 

8.358 

0.3333 

240.4333 

25.334 

21.35 

4.725 

8.805 

8.358 

0.4166 

240.5166 

23.398 

21.391 

4.725 

8.805 

8.358 

0.5 

240.6 

21.462 

21.391 

4.725 

8.805 

8.358 

0.5833 

240.6833 

19.636 

21.391 

4.725 

8.805 

8.358 

0.6666 

240.7666 

17.977 

21.391 

4.725 

8.805 

8.358 

0.75 

240.85 

16.428 

21.391 

4.725 

8.805 

8.361 

0.8333 

240.9333 

14.99 

21.377 

4.725 

8.805 

8.361 

0.9166 

241.0166 

13.662 

21.377 

4.725 

8.805 

8.363 

1 

241.1 

12.501 

21.364 

4.725 

8.805 

8.363 

1.0833 

241.1833 

11.394 

21.364 

4.725 

8.805 

8.363 

1.1666 

241.2666 

10.343 

21.364 

4.725 

8.805 

8.366 

1.25 

241.35 

9.403 

21.364 

4.725 

8.805 

8.363 

1.3333 

241.4333 

8.573 

21.364 

4.725 

8.805 

8.363 

1.4166 

241.5166 

7.744 

21.364 

4.725 

8.805 

8.366 

1.5 

241.6 

7.025 

21.35 

4.725 

8.805 

8.366 

1.5833 

241.6833 

6.416 

21.35 

4.719 

8.805 

8.363 

1.6666 

241.7666 

5.808 

21.35 

4.719 

8.805 

8.363 

l‘.75 

241.85 

5.254 

21.336 

4.719 

8.805 

8.363 

1.8333 

241.9333 

4.812 

21.35 

4.719 

8.805 

8.363 

1.9166 

242.0166 

4.369 

21.336 

4.719 

8.805 

8.363 

2 

242.1 

3.982 

21.336 

4.719 

8.805 

8.363 

2.5 

242.6 

2.323 

21.418 

4.719 

8.805 

8.369 

3 

243.1 

1.438 

21.446 

4.719 

8.808 

8.374 

3.5 

243.6 

0.94 

21.459 

4.719 

8.811 

8.371 

4 

244.1 

0.663 

21.459 

4.712 

8.811 

8.369 

4.5 

244.6 

0.497 

21.473 

4.712 

8.811 

8.369 

5 

245.1 

0.387 

21.473 

4.712 

8.811 

8.369 

5.5 

245.6 

0.331 

21.473 

4.712 

8.811 

8.369 

6 

246.1 

0.331 

21.459 

4.705 

8.814 

8.361 

6.5 

246.6 

0.331 

21.446 

4.698 

8.811 

8.361 

7 

247.1 

0.276 

21.446 

4.698 

8.814 

8.361 

7.5 

247.6 

0.276 

21.446 

4.698 

8.814 

8.363 

8 

248.1 

0.221 

21.446 

4.698 

8.816 

8.363 

8.5 

248.6 

0.221 

21.432 

4.698 

8.814 

8.366 

9 

249.1 

0.165 

21.432 

4.698 

8.814 

8.366 

9.5 

249.6 

0.165 

21.432 

4.698 

8.814 

8.366 

10 

250.1 

0.11 

21.446 

4.712 

8.816 

8.369 

12 

252.1 

0.11 

21.473 

4.705 

8.811 

8.366 

14 

254.1 

0.11 

21.487 

4.705 

8.811 

8.371 

16 

256.1 

0.055 

21.487 

-3.003 

2.796 

2.8 

18 

258.1 

0 

-6.017 

-3.003 

2.796 

2.8 

20 

260.1 

0 

-6.017 

-3.003 

2.796 

2.8 

22 

262.1 

0 

-6.017 

-3.003 

2.796 

2.8 

24 

264.1 

-0.055 

-6.017 

-3.003 

2.796 

2.8 

fn:  TNTIOB.PRN 

DATA  FILES:  TNTIOB.STP  (PROD),  TNTIOB.OBI  (INPUT  1) 
1 

2.67 

0,122.23 

STEP  0  05/08  18:09:39 

lOB-OBS  lOBPROD 

Elapsed  Time  INPUT  1  INPUT  2  INPUT  3  INPUT  4 


0.0083 

0.063 

-0.488 

0.012 

-0.006 

0.0166 

0.094 

0.677 

0.012 

-0.006 

0.025 

0.126 

1.26 

0.012 

0 

0.0333 

0.157 

1.748 

0.012 

0 

0.0416 

0.157 

2.237 

0.012 

-0.006 

0.05 

0.157 

2.71 

0.012 

-0.006 

0.0583 

0.157 

3.166 

0.012 

-0.006 

0.0666 

0.189 

3.592 

0.012 

0 

0.075 

0.189 

4.002 

0.012 

0 

0.0833 

0.189 

4.38 

0.012 

0 

0.1 

0.157 

4.821 

0.012 

-0.006 

0.1166 

0.157 

5.656 

0.012 

-0.006 

0.1333 

0.157 

6.207 

0.012 

-0.006 

0.15 

0.157 

6.696 

0.012 

-0.006 

0.1666 

0.157 

7.153 

0.012 

0 

0.1833 

0.157 

7.61 

0.012 

-0.006 

0.2 

0.157 

8.067 

0.012 

-0.006 

0.2166 

0.157 

8.492 

0.012 

0.006 

0.2333 

0.157 

8.949 

0.012 

0 

0.25 

0.157 

9.374 

0.012 

0 

0.2666 

0.157 

9.784 

0.012 

-0.006 

0.2833 

0.157 

10.194 

0.012 

-0.006 

0.3 

0.189 

10.588 

0.012 

0 

0.3166 

0.189 

10.982 

0.012 

-0.006 

0.3333 

0.189 

11.375 

0.012 

-0.006 

0.4166 

0.157 

13.124 

0.012 

0 

0.5 

0.126 

14.7 

0.006 

0 

0.5833 

0.126 

16.165 

0.012 

0 

0.6666 

0.126 

17.489 

0.012 

0 

0.75 

0.157 

18.686 

0 

0 

0.8333 

0.126 

19.742 

0 

0 

0.9166 

0.126 

20.735 

0 

0 

1 

0.126 

21.617 

0 

0 . 006 

1.0833 

0.126 

22.405 

0 

0.006 

1.1666 

0.126 

23.145 

0 

0.012 

1.25 

0.126 

23.823 

0 

0.006 

1.3333 

0.126 

24.469 

0 

0.012 

1.4166 

0.126 

25.036 

0.006 

0 

1.5 

0.126 

25.572 

0.006 

0 

1.5833 

0.157 

26.06 

0.006 

0.006 

1.6666 

0.157 

26.517 

0.006 

0.006 

1.75 

0.126 

26.943 

0 

0.006 

1.8333 

0.157 

27.321 

0 

0.006 

1.9166 

0.157 

27.683 

0 

0 

2 

0.157 

28.014 

0 

0.006 

2.5 

0.126 

29.464 

0.006 

0.006 

3 

0.126 

30.346 

0.006 

0 

3.5 

0.094 

30.897 

0.006 

0 

4 

0.094 

31.275 

0.006 

0.006 

4.5 

0.094 

31.528 

0.006 

0.006 

0.126 

0.094 

0.094 

0.126 


31.748 

31.874 

32 

32.079 


0.006 

0.006 

0.006 

0.006 


0.012 

0.012 

0.012 

0.006 


0.126 

32.158 

0 

0.012 

0.094 

32.221 

0 

0.012 

0.094 

32.284 

0 

0.006 

0.126 

32.378 

0.006 

0.006 

0.094 

32.457 

0 

0.006 

0.126 

32.567 

0.006 

0.006 

0.126 

32.662 

0.006 

0.006 

0.063 

32.851 

0 

0.018 

0.031 

32.898 

0 

0.025 

0 

33.04 

0 

0.012 

0.126 

33.135 

0.006 

0.012 

0.094 

33.277 

0 

0.012 

0.063 

33.371 

0 

0.012 

0.063 

33.702 

0 

0.012 

0.063 

33.812 

0.006 

0 

0.063 

33.812 

0 

0.012 

0.031 

33.749 

0.006 

0 

0.094 

33.576 

0 

0.006 

0.063 

33.623 

0 

0 

0.063 

33.733 

0.006 

0 

0.063 

33.749 

0.006 

0.006 

0.063 

33.781 

0.006 

0.012 

0.063 

33.781 

0.006 

0.006 

0.063 

33.859 

0 

0.006 

0.063 

33.923 

0.006 

0 

0.063 

33.938 

0 

0.006 

0.063 

33.97 

0.006 

0.012 

0.063 

33.986 

0.012 

0.006 

0.094 

34.064 

0.006 

0.006 

0.063 

34.049 

0.006 

-0.006 

0.063 

34.033 

0.012 

0.006 

0.063 

34.064 

0.006 

0.006 

0.094 

34.096 

0 

0 

0.063 

34.112 

0 

0.012 

0.063 

34.175 

0 

0 

0.063 

34.19 

0.012 

0.012 

0.094 

34.159 

0.012 

0.006 

0.063 

34.143 

0.012 

0.012 

0.063 

34.127 

0.006 

0.006 

0.063 

34.159 

0.012 

0.006 

0.063 

34.206 

0.012 

0.006 

0.063 

34.159 

0.012 

0.012 

0.063 

34.112 

0.012 

0.012 

0.063 

34.19 

0.012 

0.006 

0.094 

34.364 

0.012 

0.006 

0.063 

34.411 

0.012 

0.012 

0.063 

34.411 

0.012 

0 

92 

0.094 

34.474 

0.018 

0.012 

94 

0.063 

34.411 

0.018 

0.006 

96 

0.063 

34.49 

0.012 

0.006 

98 

0.063 

34.474 

0.018 

0.006 

100 

0.063 

34.49 

0.018 

0.012 

105 

0.157 

34.647 

0.018 

0.006 

110 

0.094 

35.01 

0.025 

0.006 

115 

0.063 

34.695 

0.012 

0.006 

120 

0.063 

34.695 

0.012 

0.006 

step  1  5/08  20:11:53 


RECOVERY  STARTED  AT  122.23  MINUTES  ELAPSED  TIME 


ELAPSED  TINPUT  1  INPUT  2  INPUT  3  INPUT  4 


122.2383 

0.157 

34.379 

0.018 

0.012 

122.2466 

0.157 

34.238 

0.018 

0.018 

122.255 

0.189 

34.112 

0.018 

0.018 

122.2633 

0.22 

33.97 

0.025 

0.018 

122.2716 

0.22 

33.828 

0.018 

0.018 

122.28 

0.252 

33.686 

0.018 

0.018 

122.2883 

0.252 

33.56 

0.018 

0.018 

122.2966 

0.252 

33.403 

0.018 

0.018 

122.305 

0.252 

33.261 

0.018 

0.018 

122.3133 

0.252 

33.119 

0.018 

0.018 

122.33 

0.252 

32.851 

0.018 

0.018 

122.3466 

0.22 

32.252 

0.018 

0.018 

122.3633 

0.22 

31.386 

0.018 

0.018 

122.38 

0.22 

30.535 

0.018 

0.012 

122.3966 

0.22 

29.668 

0.018 

0.012 

122.4133 

0.22 

28.833 

0.018 

0.018 

122.43 

0.22 

28.03 

0.025 

0.012 

122.4466 

0.22 

27.226 

0.018 

0.018 

122.4633 

0.22 

26.47 

0.018 

0.012 

122.48 

0.22 

25.714 

0.018 

0.012 

122.4966 

0.252 

24.973 

0.018 

0.018 

122.5133 

0.252 

24.28 

0.018 

0.018 

122.53 

0.22 

23.586 

0.025 

0.018 

122.5466 

0.252 

22.893 

0.025 

0.018 

122.5633 

0.252 

22.231 

0.018 

0.018 

122.6466 

0.22 

19,159 

0.018 

0.018 

122.73 

0.22 

16.449 

0.018 

0.012 

122.8133 

0.22 

14.07 

0.018 

0.012 

122.8966 

0.22 

11.911 

0.012 

0.012 

122.98 

0.22 

10.083 

0.012 

0.012 

123.0633 

0.22 

8.539 

0.012 

0.012 

123.1466 

0.22 

7.106 

0.018 

0.012 

123.23 

0.22 

5.735 

0.018 

0.012 

123.3133 

0.22 

4.742 

0.018 

0.012 

123.3966 

0.22 

3.812 

0.018 

0.012 

123.48 

0.22 

2.977 

0.018 

0.012 

123.5633 

0.22 

2.3 

0.018 

0.012 

1 

123.6466 

0.22 

1.748 

0.018 

0.012 

1 

123.73 

0.22 

1.244 

0.018 

0.012 

■ 

123.8133 

0.22 

0.85 

0.018 

0.012 

123.8966 

0.22 

0.504 

0.018 

0.012 

■ 

123.98 

0.22 

0.189 

0.018 

0.012 

1 

124.0633 

0.22 

-0.063 

0.018 

0.012 

■ 

124.1466 

0.22 

-0.315 

0.018 

0.012 

124.23 

0.22 

-0.519 

0.018 

0.012 

■ 

124.73 

0.189 

-1.37 

0.018 

0.006 

■ 

125.23 

0.189 

-1.843 

0.018 

0.006 

125.73 

0.189 

-2.095 

0.018 

0.006 

■ 

126.23 

0.189 

-2.237 

0.018 

0 

1 

126.73 

0.189 

-2.3 

0.025 

0 

127.23 

0.189 

-2.3 

0.018 

0 

127.73 

0.189 

-2.316 

0.025 

0 

1 

128.23 

0.22 

-2.316 

0.025 

0 

■ 

128.73 

0.189 

-2.316 

0.025 

0.006 

1 

■1 

129.23 

0.22 

-2.3 

0.025 

0.006 

1 

1 

129.73 

0.22 

-2.3 

0.025 

0.006 

130.23 

0.22 

-2.253 

0.025 

0.006 

■ 

130.73 

0.22 

-2.205 

0.025 

0.006 

1 

131.23 

0.22 

-2.205 

0.025 

0.006 

131.73 

0.22 

-2.221 

0.025 

0.006 

132.23 

0.22 

-2.174 

0.025 

0.006 

1 

134.23 

0.157 

-1.591 

0.025 

0.006 

■ 

136.23 

0.126 

0.504 

0.025 

0.006 

138.23 

0.126 

0.724 

0.025 

0.006 

■ 

140.23 

0.126 

1.087 

0.025 

0.012 

1 

142.23 

0.126 

1.307 

0.025 

0.006 

144.23 

0.126 

1.323 

0.025 

0.012 

■ 

146.23 

0.126 

1.323 

0.025 

0.012 

1 

148.23 

0.126 

1.323 

0.025 

0.012 

■ 

150.23 

0.126 

1.323 

0.025 

0.012’ 

152.23 

0.126 

1.323 

0.025 

0.012 

1 

154.23 

0.126 

1.307 

0.025 

0.012 

■ 

156.23 

0.094 

1.307 

0.018 

0.012 

158.23 

0.094 

1.307 

0.031 

0.012 

1 

1 

1 

1 

1 
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Appendix  M 

Chemical  Data  Tables 


a§§  James  M.  Montgomery 
Consulting  Engineers  inc. 


INSTALUTIQM  USTOUTIOM  PMGXM 

CMCNICAL  KEPORT 
Sun  S«p  9  13:40:47  1990 


For  PoroMtors  : 

IrwttUotlon  «  Sitrro  Or^wnco  Oopot 

taflnninp  Oato  •  01>jan*7S 

Ending  Data  «  09/07/90 

Nadia  Typa  •  Oiaaical  Crowd  Uatar  (COW) 

Naalaui  (X.  T)  ■  (744167.  4460707) 

Nfnlaa  (X,  r)  •  (736000.  4441000) 

loolaana  ■  x 


S«p  9,  1990 


tnatallatien:  Slarra  Orttwnca  Oaoet  Paga  1 

Analytical  Rasults  for  Chaaiical  Ground  Watar 
FroBi;  01*jan-75  To:  09/07/90 
(loelaana  LT  and  no  ara  axeludad) 


Site:  WELL  ALF-01-MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

[ft)  DATE 

METHOD 

COMPQUHO 

BOOL 

CONCEHTBATIOM 

UNITS 

90.4 

17-apr-1990 

99 

TOS 

762000.000 

UOL 

90.4 

31-aay-1990 

99 

TOS 

900000.000 

U6L 

90.4 

31*«bv-1990 

99 

TOS 

884000.000 

UCL 

90.4 

17-apr-1990 

SMI 

HG 

0.488 

UOL 

90.4 

17-apr-1990 

S021 

SE 

16.300 

UCL 

90.4 

31-aav-1990 

S021 

SE 

18.600 

UQ. 

90.4 

31-aafy1990 

S021 

SE 

18.300 

UCL 

90.4 

31 -nay- 1990 

S022 

AS 

3.410 

U6L 

90.4 

17-apr*1990 

TT10 

CL 

100000.000 

UCL 

90.4 

31-aay-1990 

TT10 

CL 

100000.000 

UCL 

90.4 

31 •■ay* 1990 

TT10 

CL 

100000.000 

UCL 

90.4 

17-apr'1990 

TT10 

S04 

30QOQO.OOO 

UCL 

90.4 

31 •■ay* 1990 

TT10 

$04 

320000.000 

UCL 

90.4 

31-aay1990 

TT10 

S04 

310000.000 

UCL 

Sita:  WELL 

ALF*02'HUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

C3IPQUN0 

BOOL 

CaKEHTBATIOM 

UNITS 

85.5 

17-apr-1990 

99 

TDS 

4060000.000 

UCL 

85.5 

01 -jut- 1990 

99 

TOS 

1100000.000 

UCL 

85.5 

17-i^-1990 

SD21 

SE 

6.070 

UCL 

85.5 

01-j»ji-1990 

SD21 

SE 

6.790 

UCL 

85.5 

01-j(af1990 

«22 

AS 

6.720 

UCL 

85.5 

01-jwi-1990 

TPIS 

CTH 

3.310 

UCL 

85.5 

17-apr-1990 

TT10 

CL 

67000.000 

UCL 

85.5 

01-jui-1990 

TT10 

CL 

66000.000 

UCL 

85.5 

17-ipr-1990 

TT10 

S04 

450000.000 

UCL 

85.5 

O1-jkpc1990 

TT10 

S04 

440000  000 

.  apapap 

UCL 

85.5 

17-aMr-1990 

UN20 

TSCLE 

41.000 

UCL 

S«p  9,  1990 


Installation:  Slarra  Ordnanea  Oapet  Pago 

Analytical  Raaulta  for  Chaatcal  Ground  Watar 
Freai:  01-jan*75  To:  09/07/90 
(■oolaana  lT  and  NO  art  axctudad) 


Sita:  WELL  ALF-03-MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

(IMPOUND 

BOOL 

CQNCENTRATtQN 

83.3 

17-apr*1990 

99 

TOS 

1250000.000 

83.3 

17-apr*1990 

99 

TOS 

1300000.000 

83.3 

01-iun-1990 

99 

TOS 

1250000.000 

83.3 

17-adr-1990 

S021 

SE 

U.900 

83.3 

17-apr-1990 

S021 

SE 

15.300 

83.3 

OI-jiat-1990 

S021 

SE 

16.800 

83.3 

01-jun-1990 

S022 

AS 

4.160 

83.3 

17-apr-1990 

TT10 

CL 

270000.000 

83.3 

01 1990 

TT10 

CL 

270000.000 

83.3 

17-apr*1990 

TT10 

SOL 

260000.000 

83.3 

01*  jtdi*19M 

TT10 

SOL 

260000.000 

83.3 

17-apr-1990 

UM20 

CHCL3 

1.130 

83.3 

17-adr-1990 

UN20 

CHCL3 

1.030 

Sitt:  NELL  CCI'Ol'MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

■OOL 

COHCENTRATION 

77.1 

18*apr*1990 

99 

TOS 

516000.000 

77.1 

Ol'jvpf  1990 

99 

TOS 

566000.000 

77.1 

18'adr*1990 

SD21 

SE 

3.610 

77.1 

01- jwi*1990 

a2i 

a 

3.330 

77.1 

01-j(fi*1990 

8022 

AS 

8.660 

77.1 

14*iMr*1990 

Trio 

CL 

33000.000 

77.1 

01*jWf1990 

TT10 

CL 

32200.000 

77.1 

1«'^*1990 

TT10 

SOL 

116000.000 

77.1 

01-J(«1'1990 

TT10 

SOL 

111000.000 

UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

ua 

UGL 

ua 

UGL 

UGL 

UGL 

UGL 

UGL 


UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 


Sap  9,  1990 


Inatallation:  Siam  Ortfianea  Oapet  Papa  3 

Analytical  Rasul tt  for  Chaaitcal  Crowid  uatar 
Fpop:  01*jan*75  To:  09/07/90 
(■oelaana  LT  and  MO  ara  axeludad) 


Sita:  WELL  CCI-02-MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

NETHOO 

GOMPOUIB 

■001 

COMCENTRATIOM 

UMI'L 

82.2 

16-apr-1990 

99 

TDS 

740000.000 

(ML 

85.2 

O2*jiai-1990 

99 

TOS 

808000.000 

UGL 

82.2 

16-apr-1990 

S801 

HG 

0.488 

U6L 

82.2 

16-apr*1990 

SD21 

SE 

9.690 

UGL 

85.2 

02*iiai*1990 

S021 

SE 

10.600 

UGL 

85.2 

02-jiaf1990 

S022 

AS 

7.140 

UGL 

82.2 

16-apr-1990 

TT10 

CL 

100000.000 

UGL 

85.2 

02-jiai*1990 

TT10 

a 

97000.000 

UGL 

82.2 

16*apr-1990 

TT10 

S04 

260000.000 

UGL 

85.2 

02*jtaf1990 

TT10 

904 

2S8000.000 

UGL 

Sita:  WELL  DMO-03-mua 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

coMraw 

■OOL 

CONCEHTRATIOM 

UNITS 

94.8 

19-apr-1990 

99 

TOS 

902000.000 

UGL 

94.8 

31*Mav1990 

99 

TOS 

1070000.000 

UGL 

94.8 

31-aay1990 

99 

TOS 

1090000.000 

UGL 

94.8 

19-apr-1990 

S021 

SE 

11.300 

UGL 

94.8 

31-aiy1990 

S021 

SE 

13.200 

UGL 

94.8 

31-aay1990 

S021 

SE 

12.600 

UGL 

94.8 

31-aBy1990 

S022 

AS 

2.770 

UGL 

94.8 

19-apr*1990 

TT10 

CL 

66000.000 

UGL 

94.8 

31 -May  1990 

TT10 

CL 

52000.000 

UGL 

94.8 

31-aay1990 

nio 

CL 

53000.000 

ua 

94.8 

19-apr-1990 

mo 

904 

450000.000 

UGL 

94.8 

31-aay1990 

TT10 

904 

380000.000 

UGL 

94.8 

31-aav1990 

TT10 

S04 

380000.000 

UGL 

94.8 

19-apr-1990 

UM20 

TRCLE 

10.500 

UGL 

S«p  9,  T990 


Instadation:  Siarra  Or^Moea  Oapet  Pa«a 

Analytical  (aaults  for  Chaaical  Srowid  Uatar 
froa:  01-jan-75  To;  09/07/90 
(toolaana  lT  and  mo  arc  oKCludad) 


Sita:  WELL  OMO-04-MUA 


SAMPLE 

DEPTH  (ft) 

SAMPLE 

1  DATE 

TEST 

METHOD 

rnwpqjno 

SOOl  CONCSNTEATIQH 

. 

9A.9 

l9-apr-1990 

99 

TOS 

710000.000 

9A.9 

31 -nay  1990 

99 

TOS 

776000.000 

9A.9 

19-apr-l990 

S021 

SE 

5.110 

94.9 

31 -nay  1990 

S021 

SE 

6.220 

94.9 

31 -nay  1990 

SD22 

AS 

4.260 

94.9 

19-adr-1990 

TT10 

CL 

60000.000 

94.9 

31 -any  1990 

TT10 

CL 

50000.000 

94.9 

19-apr-1990 

TT10 

S04 

224000.000 

94.9 

31 -nay  1990 

TT10 

S04 

223000.000 

94.9 

19-apr-1990 

UN20 

TtaE 

4.190 

Sita:  WELL  OMO-OS-MIM 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

OATE 

METHOD 

compound 

lOQL  CtSNZHTUTIQH 

94.1 

19-aor-1990 

99 

TOS 

826000.000 

94.1 

19-apr-1990 

99 

TOS 

840000.000 

94.1 

31 -nay  1990 

99 

TOS 

916000.000 

94.1 

19-apr-1990 

9021 

SE 

11.600 

94.1 

19-apr-l990 

9021 

SE 

11.800 

94.1 

31 -nay- 1990 

9021 

SE 

11.400 

94.1 

31 -nay  1990 

9022 

AS 

4.480 

94,1 

19*9Mr*1990 

mo 

CL 

60000.000 

94.1 

lO-aor-IDOO 

mo 

a 

60000.000 

94.1 

31-day  1990 

mo 

CL 

60000.000 

94.1 

19-aMr-1990 

mo 

S04 

330000.000 

94.1 

19-a9r-1990 

TT10 

904 

330000.000 

94.1 

31 -nay  1990 

mo 

S04 

280000.000 

9A.1 


UNITS 


l9-apr-1990 


UH20 


TRCLC 


20.000 


U6L 


^  ^  MM  P  M  M 


sap  9.  1990 


Inptpllatlon:  Sierra  OrAianea  Oapet  Papa  5 

Analytical  Raaulta  for  Chaaieal  Ground  water 
Fran  01*jan*7S  To:  09/07/90 
(looloana  LT  and  NO  ara  axcludad) 


Sita:  UfU  OSt-OA-MWA 


SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

[ft)  DATE 

METHOD 

COMPOUM 

■OOL 

COMCEHTEATIOH 

UNITS 

22.9 

08*jtJi-1990 

S021 

SE 

7.700 

U6L 

22.9 

08-j:af1990 

S023 

AG 

0.A2S 

U6L 

Site:  WELL 

PSU-02 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COHPOUMD 

BOOL 

COMCEHTEATIOH 

UNITS 

120.0 

07*nBy1990 

99 

TDS 

BSOOOO.OOO 

UGL 

120.0 

07<aiav1990 

99 

TOS 

6MOOO.OOO 

U6L 

120.0 

07- Jt«-1990 

99 

TDS 

732000.000 

UGL 

120.0 

07-jtn-1990 

99 

TDS 

73A000.000 

UGL 

120.0 

07- j«- 1990 

S020 

PS 

3.A70 

UGL 

120.0 

07-ji»i-1990 

»20 

PS 

3.2S0 

UGL 

120.0 

07-jvfi-1990 

S021 

SE 

A.370 

UGL 

120.0 

07-aiBy-1990 

S022 

AS 

5.970 

UGL 

120.0 

07-aay-1990 

S022 

AS 

5.970 

UGL 

120.0 

07-jta:-1990 

TP1S 

CTH 

11.300 

UGL 

120.0 

07-nay- 1990 

TTTO 

CL 

60000.000 

UGL 

120.0 

07-aBy-1990 

TT10 

CL 

60000.000 

UGL 

120.0 

07-jun-1990 

TT10 

CL 

66000.000 

UGL 

120.0 

07-j«n-1990 

nio 

a 

66000.000 

UGL 

120.0 

07-nBy-1990 

nio 

SOA 

SIOOOO.OOO 

UGL 

120.0 

07-niy-t990 

TTTO 

SOA 

370000.000 

UGL 

120.0 

07- jw  1990 

nio 

SOA 

293000.000 

UGL 

120.0 

07-jun-1990 

mo 

SOA 

300000.000 

UGL 

SI  tat  WELL 

PSV-08 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COWPOUW 

BOOL 

CSHCENTRATIOH 

UNITS 

120.0 

07-nay- 1990 

99 

TDS 

7AOOOO.OOO 

UGL 

120.0 

07-jun-1990 

99 

TDS 

666000.000 

UGL 

120.0 

07- jm- 1990 

SD20 

PS 

3.900 

UGL 

120.0 

07-nay- 1990 

SD22 

AS 

7.A60 

UGL 

120.0 

07-nay- 1990 

TT10 

CL 

A4000.000 

UGL 

Sap  9,  1990 


tnttallatien:  Siarra  Or^unea  Oapet  Paga 

Analytical  Raaulta  tor  Chaaieal  Growid  Watar 
Proa:  01*jan-75  To;  09/07/90 
(■oolaMW  LT  and  NO  ara  axeludad) 


Site:  WELL  PSW-OS  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft 3 

1  DATE 

METHOD 

COMPOUHO 

MOL 

CONCENTRATtOH 

120.0 

07- jun* 1990 

TT10 

CL 

AAOOO.OOO 

120.0 

07-aay1990 

TT10 

SOA 

310000.000 

120.0 

07- jin* 1990 

TT10 

SOA 

289000.000 

Sita:  UELL 

PSU'09 

SAMPLE 

SAMPLE 

TEST 

depth  (ft: 

1  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTUTIOM 

120.0 

07-pay' 1990 

99 

TOS 

340000a000 

120.0 

07- jiai'IOOO 

99 

TOS 

310000.000 

120.0 

07'j(f«<1990 

S020 

Pt 

1.9M 

120.0 

07*aiBy'1990 

S022 

AS 

3.200 

120.0 

07'j\a»'1990 

TP1E 

CTN 

11.200 

120.0 

07'aHiy'1990 

TT10 

CL 

17100.000 

120.0 

07' jun*  1990 

TT10 

CL 

1«900.000 

120.0 

07'ppy'1990 

TT10 

SOA 

57100.000 

120.0 

07' j*jr'1990 

TTIO 

SOA 

50000.000 

SI  tax  UELL 

TNT'Ol'MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  <ft3 

1  DATE 

ICTMOD 

COMPOUND 

lOOL  CONCEMTEATIOH 

55.  A 

20'aDr'1990 

99 

TOS 

88AOOO.OOO 

55.  A 

20'aMr-1990 

99 

TOS 

854000.000 

55.A 

Oi’Jtfi'1990 

99 

TOS 

830000.000 

55.  A 

Oi' Jiff  1990 

99 

TOS 

8AOOOO.OOO 

55.  A 

08'Juf1990 

9020 

Pf 

7.A80 

55.A 

08- Jun* 1990 

SD20 

PS 

10.200 

55.A 

20'apr'1990 

SD22 

AS 

18.200 

55.A 

20'«r'1990 

TT10 

a 

A7000.000 

55.  A 

20'aDr-1990 

TT10 

CL 

53000.000 

55.  A 

08' jw  1990 

TT10 

CL 

AOOOO.OOO 

55.A 

08-jui'1990 

TT10 

CL 

A1000.000 

55.A 

20'^'1990 

TTIO 

SOA 

190000.000 

55.  A 

20'apr'1990 

TT10 

SOA 

200000.000 

55.  A 

08'jtfi-1990 

TTIO 

SOA 

180000.000 

55.  A 

08-j«di'1990 

TTIO 

SOA 

185000.000 

UNITS 


ggg  |igg  g  g  g  gggg  |igg^^  a  i  ggg^^^g^ 


S«p  9,  1990 


InaMllation:  Sierra  Ortttance  Depot  Page  7 

Anelytical  Raeults  for  Chaaieal  Groieid  ueter 
FroB!  01 •jar* 75  To:  09/07/90 
(■oolaana  lT  and  HD  are  excludad) 


Site:  UiLL  THT-OI-NIM  (continued) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

eSMUND 

MOL  COMCEHTRATIOM 

UHITS 

55.4 

08- jin- 1990 

UM20 

TSaE 

29.500 

UGL 

55.4 

08*jtai*1990 

UN20 

TRaE 

30.500 

UGL 

55.4 

20-apr-1990 

UWU 

135TH8 

950.000 

UGL 

55.4 

20-apr-1990 

UU14 

13STM8 

1100.000 

UGL 

55.4 

08*  jidi-1990 

uyu 

135TH8 

640.000 

UGL 

55.4 

08*j«ai*1990 

UW14 

135TH8 

1100.000 

UGL 

55.4 

20*apr*1990 

UU14 

246TMT 

1.050 

UGL 

55.4 

08*jtfi*1990 

UU14 

24ATMT 

1.220 

UGL 

55.4 

20*apr-1990 

UW14 

240MT 

66.000 

UGL 

55.4 

20*apr*1990 

UWU 

240MT 

90.000 

ua 

55.4 

08*jtai*1990 

uyi4 

240HT 

46.700 

UGL 

55.4 

08*jtft*1990 

UU14 

240MT 

86.000 

UGL 

55.4 

20*apr*1990 

UU14 

NMI 

3.700 

UGL 

55.4 

20-apr*1990 

UUU 

HNX 

1.950 

UGL 

55.4 

20-apr*1990 

UU1A 

ROX 

90.000 

UGL 

55.4 

20*apr*1990 

UUU 

ROX 

99.000 

UGL 

55.4 

08*jt«i*1990 

IM14 

ROX 

54.000 

ua 

55.4 

08*jun*1990 

UU14 

ROX 

87.000 

ua 

55.4 

20*  1^*1990 

UU14 

TETXTL 

9.920 

ua 

55.4 

20*apr*1990 

UUU 

TETRTL 

9.680 

ua 

Site:  HELL 

THT*01*MHi 

SAMPLE 

SAWLE 

TEST 

DEPTH  (ft 3 

1  DATE 

NETHOO 

CONPOUHO 

ioa  CONCEXTRATICN 

UHITS 

56.0 

20*apr-1990 

99 

TOE 

878000.000 

ua 

56.0 

OS-jiai-1990 

99 

TOE 

946000.000 

ua 

56.0 

05-jwi*1990 

1022 

AE 

5.440 

ua 

56.0 

20*aor*1990 

mo 

CL 

120000.000 

ua 

56.0 

20*Mr*19W 

mo 

S04 

260000.000 

ua 

SIMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

Site:  HELL 

TEST 

METHOD 

THT-01*MUC 

CONPOUHO 

KXX.  COHCEHTRATIOH 

UNITS 

55.9 

20*apr*1990 

99 

TOE 

806000.000 

ua 

55.9 

05* jun-1990 

99 

TOE 

766000.000 

ua 

55.9 

0S*jtai*199O 

S022 

AS 

6.180 

ua 

55.9 

20*ipr*1990 

TT10 

CL 

90000.000 

ua 

Sap  9,  1990 


Installation:  Siarra  Ortfvaica  Oapot  Papa  8 

Analytical  Aaaulta  for  Chaaieal  Creiaid  uatar 
from:  01-jan-75  To:  09/07/90 
(loelaana  LT  and  NO  ara  axcludad) 


Sita:  WELL  TNT-Q1-MyC  (continuad) 


SAMPLE 

SAMPLE 

TEST 

depth  (ftj 

1  DATE 

METHOD 

COMPOUHO 

800L 

COHCEHTRATION 

UHITS 

55.9 

20*apr-1990 

TT10 

S04 

2SODOO.OOO 

UCL 

55.9 

20-apr-1990 

UU14 

13STH8 

0.793 

UCL 

55.9 

05- jiA»*1990 

UUU 

ROX 

4.180 

UCL 

Sita:  WELL 

THT-02-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft] 

1  DATE 

METHOD 

COMPOUHO 

BOOL 

CQMCENTRATIOM 

UHITS 

54.3 

21*apr*1990 

99 

TOS 

1280000.000 

UCL 

54.3 

04*j(af1990 

99 

TDS 

1280000.000 

UCL 

54,3 

21-apr*1990 

SD21 

SE 

4.0SO 

UCL 

54.3 

04- jta»-1990 

SD21 

SE 

3.910 

UCL 

54.3 

04-jui-1990 

SD22 

AS 

7.360 

UCL 

54.3 

21*apr*1990 

TTIO 

a 

160000.000 

UCL 

54.3 

21*apr-1990 

TT10 

S04 

260000.000 

UCL 

54.3 

2T*apr*1990 

UW14 

13STW 

230.000 

UCL 

54.3 

04<jtfi<1990 

UWU 

13STNS 

220.000 

UCL 

54.3 

21'apr'1990 

IM14 

246THT 

7.860 

UCL 

54.3 

04-jun*1990 

UUU 

246TMT 

8.140 

UCL 

54.3 

21*apr'1990 

UU14 

240MT 

6.920 

UCL 

54.3 

04>  j(Pi*1990 

UU14 

240MT 

5.930 

UCL 

54.3 

21*apr-1990 

UUU 

HW 

3.760 

UCL 

54.3 

21>apr*1990 

UUU 

ROX 

2SO.OOO 

UCL 

54.3 

04>  jiff  1990 

UU14 

ROX 

220.000 

UCL 

Sita:  WELL 

THT-02-MUi 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  OATf 

METHOD 

COMUNO 

BOOL 

COHCEMTHATIOM 

UHITS 

54.6 

21'apr>199Q 

99 

TOS 

976000.000 

UCL 

54.6 

04*  jiff  1990 

99 

TOS 

900000.000 

UCL 

54.6 

04*  jiff  1990 

S022 

AS 

14.000 

UCL 

54.6 

21-apr-1990 

TTIO 

CL 

140000.000 

UCL 

54.6 

21*apr-1990 

TTIO 

S04 

250000.000 

ua 

54.6 

04- jiff  1990 

UUU 

13STN8 

1.380 

UCL 

54.6 

04- jiff  1990 

UUU 

tetstl 

0.7S4 

UCL 

gg  gg  g  gg  ggggg^^g^  ^ 


Sap  9,  1990 


Installation:  Siarra  OrAanca  Oapet  Paa*  9 

Analytical  Paaulta  for  Chaaical  Grouid  watar 
Froai;  OI-jan-TS  To:  09/07/90 
(looloam  LT  and  MO  ara  axcludad) 


Sita:  WELL  TNT-02-MC 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ftj 

1  DATE 

NETWa 

COMPOUND 

•OQL 

CONCENTRATION 

UNITS 

53.9 

21-apr-1990 

99 

TDS 

73SOOO.OOO 

IXSL 

54.0 

04-  j«>-1990 

99 

TDS 

72SOOO.OOO 

UCL 

53.9 

04*  jm*  1990 

S022 

AS 

5.120 

UGL 

53.9 

21-apr*1990 

TT10 

CL 

77000.000 

UCL 

53.9 

21-apr*1990 

TT10 

S04 

240000.000 

UCL 

53.9 

04- jv»i*1990 

UU14 

TETETL 

0.S13 

UCL 

Sita:  UELL 

TNT-fl3-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METMGD 

OOMPQUNO 

BOOL 

CONCENTRATION 

UNITS 

52.7 

01  •■ay* 1990 

99 

TDS 

99SOOO.OOO 

UCL 

52.7 

08-itf)-1990 

99 

TDS 

S08000.000 

UCL 

52.7 

01 'day* 1990 

TT10 

CL 

44000.000 

UCL 

52.7 

08*jtai*1990 

TT10 

CL 

4SOOO.OOO 

UGL 

52.7 

01 •■ay* 1990 

TT10 

S04 

107000.000 

UCL 

52.7 

Oa-jtai-199a 

TT10 

S04 

102000.000 

UCL 

52.7 

08-jun-1990 

UUU 

135THS 

13.000 

UCL 

52.7 

08-jvn*1990 

IMU 

240NT 

6.190 

UCL 

52.7 

OS- jw  1990 

UWU 

ROX 

34.200 

UCL 

Sita:  UELL 

TNT-OA-MWA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

MBTNGO 

COMPOUND 

SOOL 

CONCENTRATION 

UNITS 

53.7 

01 -day- 1990 

99 

TOS 

996000.000 

UCL 

53.7 

08-jMn-1990 

99 

TDS 

940000.000 

UCL 

53.7 

01 -day- 1990 

S021 

SE 

4.370 

UGL 

53.7 

08* jir-1990 

S021 

SE 

3.620 

UGL 

53.7 

01 -day- 1990 

TT10 

CL 

200000.000 

lAH. 

53.7 

08-jw1990 

TT10 

CL 

180000.000 

UCL 

53.7 

01 -day- 1990 

TT10 

S04 

260000.000 

UGL 

53.7 

08-jtai*1990 

TT10 

S04 

243000.000 

UGL 

53.7 

OS- iw  1990 

IMU 

13STHS 

3.380 

UCL 

53.7 

0S-Jtf«-1990 

IMU 

24ATNr 

1.030 

UGL 

53.7 

OS-Jtai-1990 

IMU 

240NT 

10.300 

UGL 

Stp  9, 

1990 

Installation 

:  Siarra  Orotanea  Oapot  Paga  10 

Analytical  Raauits  for 

Cha«ieal  Srouid  Hatar 

froai:  01 -Jan*  75  To: 

09/07/90 

(loelaans  LT 

and  NO  ara 

axeludad) 

Sits:  WELL 

TNT-OS-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCEHTIATION 

UNITS 

sa.s 

02-MiV-1990 

99 

TOS 

786000.000 

LKU. 

58.5 

07-j*P>-1990 

99 

TDS 

716000.000 

UCL 

58.5 

02-MV-1990 

S021 

SE 

4.150 

UCL 

58.5 

07-jun-1990 

S021 

SE 

3.510 

UCL 

58.5 

02-«bv1980 

TT10 

CL 

71000.000 

UCL 

58.5 

07-j»«-1990 

TT10 

CL 

66000.000 

UGL 

58.5 

Q2-MV1990 

TT10 

S04 

115000.000 

U6L 

58.5 

07- ji*i-1990 

TT10 

S04 

138000.000 

UGL 

58.5 

07- jipi*1990 

UU14 

13STN8 

6.470 

UGL 

SIta:  WELL 

THT*06-MIM 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  OATf 

METHOD 

COMPOMO 

BOOL  COHCEMTSATION 

UNITS 

54.6 

02*aiy*  1990 

99 

TOS 

1570000.000 

UGL 

54.6 

06-jv«-1990 

99 

TOS 

1530000.000 

UGL 

54.6 

06-i»A»-1990 

$801 

HC 

0.2S1 

UGL 

54.6 

06*  jiAi*1990 

S020 

PO 

7.050 

UGL 

54.6 

02-MPV-1990 

S021 

SE 

8.840 

UGL 

54.6 

06*  j«At*1990 

S021 

SE 

6.820 

UGL 

54.6 

02*mpv*1990 

TT10 

Ct 

240000.000 

UGL 

54.6 

02*MV1990 

mo 

S04 

000 

UGL 

54.6 

06*jun*1990 

UWU 

1»TN8 

2.340 

UGL 

54.6 

06*Jun*1990 

UU14 

240NT 

0.850 

UGL 

SIta:  WELL 

THT*07-MyA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  OATe 

METHOD 

caMpauNO 

BOOL  COMCSMTSATICM 

UNITS 

56.1 

18* Apr* 1990 

99 

TOS 

978000.000 

ua 

56.1 

06*jLn*1990 

99 

TDS 

802000.000 

UGL 

56.1 

06*  jut*  1990 

S020 

PS 

6.620 

UGL 

56.1 

18*  1(^*1990 

TT10 

CL 

99000.000 

UGL 

56.1 

18*ipr*1990 

TT10 

S04 

181000.000 

UGL 

s«p  9.  1990 


Installation:  Siarra  Orttwnea  Oopet  Pago  11 

ATMlytical  Rasulta  for  OioPical  Croutf  Wator 
Pros:  01-jan-75  To:  09/07/90 
(•oolam  LT  and  NO  ara  oxeludad) 


Sits:  WELL  TMT-07-MM  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

CONPOUHD 

BOOL 

COMCEHTtATIOM 

UMITS 

56.1 

18-apr-1990 

uyu 

13STM8 

5.58 

UGL 

56.1 

06- jun-1990 

UUU 

13STM 

A.9W 

UCL 

56.1 

18-apr-1990 

uyu 

260MT 

2.0A0 

UGL 

56.1 

06*  jm- 1990 

uyu 

2AOHT 

2.560 

UCL 

56.1 

18- opr- 1990 

uyu 

TETHTL 

2.790 

UGL 

SIta:  UCLL 

THT-07-Myi 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUM 

800L 

COMCEHTItATiaH 

UNITS 

56.0 

18-opr-t990 

99 

TOS 

1160000.000 

UGL 

56.0 

06- jidi-1990 

99 

TOS 

816000.000 

UGL 

56.0 

06-jiai-1990 

820 

Pi 

9.000 

UGL 

56.0 

18-apr-1990 

TT10 

a 

150000.000 

UGL 

56.0 

18-apr-1990 

TT10 

SOA 

260000.000 

UGL 

Sits:  HELL 

THT-07-MyC 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUM 

■OOL 

CONCEMTIIATION 

UNITS 

.... 

56.0 

18-apf-1990 

99 

TOS 

812000.000 

UGL 

56.0 

06- jun-1990 

99 

TOS 

760000.000 

UGL 

56.0 

06- Jun-1990 

820 

Pf 

8.790 

UGL 

56.0 

18-«r'1990 

TT10 

CL 

99000.000 

UCL 

56.0 

18-apr-1990 

TT10 

SOA 

260000.000 

UCL 

Sits:  HELL 

THT-08-MyA 

SAMPLE 

SAMPLE 

TEST 

depth  (ft)  DATE 

METHOD 

CCMPOUNO 

8001 

CONCEHTRATtON 

UNITS 

55.3 

03-aBy-199O 

99 

TOS 

792000.000 

UGL 

55.3 

07-i*«-1990 

99 

TOS 

778000.000 

UGL 

55.3 

07- jir-1990 

820 

Pt 

2.170 

UGL 

55.3 

OS-asy- 1990 

822 

AS 

13.300 

UGL 

55.3 

03-aBy-l990 

TT10 

CL 

A8000.000 

UGL 

S«p  9,  1990 


{natal (ation:  siarra  0(4wnea  Oapet  Patia  12 

Analytical  taaulta  for  chaaical  Grotnd  Uatar 
frcat  01*jan-75  To:  09/07/90 
(■oelaans  lT  and  no  ara  axeludad) 


Sita:  UELL  TNT-08-MUA  (continuod) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  ( 

:ft)  DATE 

METHOD 

COMPOMO 

800L 

CONCEMTSATION 

UNITS 

55.3 

07-j«Pi-1990 

TT10 

CL 

52000.000 

UCL 

55.3 

03-«ay-199O 

TT10 

SOA 

2AOOOO.OOO 

UGL 

55.3 

07-iifi-1990 

TT10 

SOA 

239000.000 

UCL 

55.3 

03-aav199O 

UM20 

TtaE 

7.A30 

UCL 

55.3 

07-i»#i- 1990 

UM20 

TRCLE 

9.330 

UGL 

55.3 

Q7-j*ai-1990 

UUU 

13STM 

0.885 

UCL 

Sita:  UELL 

THT>09-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUMO 

lOOL 

COHCEMTRATIOM 

UNITS 

55.0 

03*d«V-1990 

99 

TOE 

752000.000 

UGL 

55.0 

04* jgn*1990 

99 

TOS 

734000.000 

UGL 

55.0 

04-j:Ai-1990 

S020 

Pt 

10.700 

UGL 

55.0 

03-dBy1990 

S022 

AS 

8.960 

UGL 

55.0 

03-Mav1990 

TT10 

CL 

A3000.000 

UGL 

55.0 

03-«dy-1990 

TT10 

SOA 

280000.000 

UGL 

55.0 

04-jLn*1990 

IMU 

13STNt 

3.810 

UGL 

Sftdt  UELL 

THT-TO-MUA 

SAMPLE 

SAI9LE 

TEST 

DEPTH  (ft)  OATS 

MSTHOO 

COMraJNO 

aooL 

CONCENTRATiaM 

UNITS 

5A.0 

30>apr>1990 

99 

TOS 

1050000.000 

UGL 

5«.0 

30-Mpr-1990 

99 

TOE 

99AOOO.OOO 

UGL 

54.0 

99 

TOS 

1010000.000 

UGL 

54.0 

03-jw1990 

99 

TOE 

932000.000 

UGL 

54.0 

30-apr-1990 

SMI 

HO 

0.2SS 

UGL 

54.0 

30-^-1990 

S022 

AS 

12.000 

UGL 

54.0 

30-ipr-1990 

AS 

11.500 

UGL 

54.0 

03<jwn-t990 

soaa 

AS 

10.200 

UGL 

54.0 

03-jtff1990 

S022 

AS 

10.400 

ua 

54.0 

30*ior-1990 

TT10 

CL 

88000.000 

UGL 

54.0 

30-^*1990 

TT10 

CL 

84000.000 

UGL 

54.0 

30-apr-1990 

TT10 

SOA 

190000.000 

UGL 

S«p  9,  1990 


Installation:  Siorra  Or«ianea  Oopot  Paga  13 

Analytical  (aaulta  for  Ctioaical  Ground  Water 
Pro*:  01-jan-75  To:  09/07/90 
(■oolaona  LT  and  NO  ara  axeludad) 


Sita:  WILL  TNT*10-MUA  (continued) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft 

DATE 

METHOD 

COMPOUND 

SOOL 

CONCEMTHATIOM 

UNITS 

56. 0 

30*apr*1990 

TT10 

SOA 

189000.000 

U6L 

56.0 

30*apr-1990 

UK20 

12DCLE 

101.000 

USL 

56.0 

30-ipr-l990 

UM20 

CCL4 

190.000 

ua 

56.0 

30*apr-1990 

UN20 

CHCL3 

923.000 

ua 

56.0  * 

30*apr*1990 

UM20 

THOLE 

952.000 

U6L 

Sita:  WELL 

TNT-10-MUi 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

56.8 

30-apr-1990 

99 

TOS 

802000.000 

UOL 

56.8 

03- jia»*1990 

99 

TOS 

830000.000 

UCL 

56.8 

30-aor-1990 

S022 

AS 

11.A00 

UOL 

56.8 

03' im- 1990 

SD22 

AS 

12.800 

USL 

56.8 

30-apr-1990 

TT10 

CL 

130000.000 

UN. 

56.8 

30-apr-1990 

TT10 

SOA 

233000.000 

UN. 

Sita:  HELL 

TNT-10-MMC 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

•001 

CONCENTRATIOH 

UNITS 

55.9 

30- wr- 1990 

99 

TOS 

636000.000 

UN. 

55.9 

03-jwi-1990 

99 

TOS 

640000.000 

U6L 

55.9 

30-iOr-1990 

S022 

AS 

12.A00 

UN. 

55.9 

03-j«n-1990 

S022 

AS 

9.380 

UN. 

55.9 

30-^-1990 

nio 

CL 

71000.000 

UN. 

55.9 

30-apr-1990 

TT10 

SOA 

212000.000 

UN. 

S«p  9,  1990 


Inataltation:  Siarra  Ordivnca  Dasot  Pag#  14 

Analytical  Rasulta  for  Chaaiieal  Ground  uatar 
fremt  Ol-jan-TS  To:  09/07/90 
(loelaana  iT  and  NO  art  axciudad) 


Sita;  ueU  TNT-11-MMA 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

(IMPOUND 

SOOL 

COHCCMTCATION 

UNITS 

59.2 

03-iaav-199O 

99 

TOS 

2180000.000 

UCL 

59.2 

07-jun-199O 

99 

TOS 

2090000.000 

UGL 

59.2 

03-iaav-1990 

SS21 

SC 

9.160 

UCL 

59.2 

07-jun-1990 

S021 

SE 

7.990 

UCL 

59.2 

03-day- 1990 

S022 

AS 

15.200 

UCL 

59.2 

03-day- 1990 

TTIO 

CL 

190000.000 

UCL 

59.2 

07-  1990 

TT10 

CL 

180000.000 

UGL 

59.2 

03-dty-1990 

TT10 

S04 

790000.000 

UGL 

59.2 

07- jiji-1990 

TTIO 

S04 

700000.000 

UCL 

59.2 

03-ady-1990 

UN20 

12DCLE 

0.82A 

UGL 

59.2 

03-May- 1990 

ueo 

CCL4 

11.400 

UGL 

59.2 

07-  1990 

uao 

ca4 

19.000 

UGL 

59.2 

03-day- 1990 

ueo 

CHCL3 

21.500 

UGL 

59.2 

07- jt#)- 1990 

UM20 

CHCL3 

41.000 

UGL 

59.2 

03-«y-1990 

UH20 

Tsac 

1U.OOO 

UGL 

59.2 

07- jiai-1990 

UM20 

TSaE 

190.000 

UGL 

59,2 

07- jir-1990 

UUU 

135TM 

0.8A7 

UGL 

Sita:  WELL 

TNT-12-NUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DAT! 

MfTNOO 

COMPOUND 

MOL 

CONCEMTEATION 

UNITS 

50.3 

23-^-1990 

99 

TOS 

1180000.000 

UGL 

50.3 

07- j**t-1990 

99 

TOS 

1150000.000 

UGL 

50.3 

a-apr-1990 

S021 

SE 

3.410 

UGL 

50.3 

2S-apr-1990 

1022 

AS 

28.400 

UGL 

50.3 

2S-aor-1990 

TTIO 

CL 

77000.000 

UGL 

50.3 

07-jun-l990 

TTIO 

CL 

82000.000 

UGL 

50.3 

2S-apr-1990 

TTIO 

SOA 

380000.000 

UGL 

50.3 

07-j(fi-1990 

nio 

SOA 

400000.000 

UGL 

50.3 

07-  jtai-1990 

UI20 

CHCL3 

0.749 

UGL 

50.3 

07-jia)-1990 

UM20 

TECLC 

0.819 

ua 

50.3 

07-  jvai-1990 

UUU 

135TNS 

1.120 

UGL 

50.3 

07- ji^- 1990 

UUU 

2AONT 

0.769 

UCL 

gggg  g  £:gg  g  g  gggg  gg  gg 


Sap  9,  1990 


InataUation:  Siarra  Orttnanea  Oapet  Papa  IS 

Analytical  Ratulta  for  Chaaiical  Creiaid  Uatar 
fra«:  01-jan-7S  To:  09/07/90 
(■oolaana  lT  and  NO  ara  axcludad) 


Sita:  WELL  TNT-13-MM 


SAMPLE  SAMPLE  TEST 


DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONaHTRATION 

UNITS 

52.2 

01 •■ay- 1990 

99 

TOS 

892000.000 

UGL 

52.2 

07-j»ai-1990 

99 

TOS 

918000.000 

UCL 

52.2 

C7-iva>-1990 

SMI 

HG 

0.528 

UGL 

52.2 

07-jtfi-1990 

S020 

PI 

9.440 

UCL 

52.2 

OI-aiay-1990 

S022 

AS 

13.600 

UGL 

52.2 

O1-aay-1990 

TT10 

CL 

55000.000 

UGL 

52.2 

07-i:n-1990 

TT10 

CL 

60000.000 

UGL 

52.2 

01 -pay  1990 

TT10 

S04 

230000.000 

UGL 

52.2 

07- jm- 1990 

TT10 

S04 

228000.000 

UGL 

52.2 

07-ji«-1990 

UM20 

CHCL3 

0.S33 

UGL 

52.2 

07-jia»-1990 

UM20 

TtCLE 

9.520 

UGL 

S<ta:  HELL 

TNT-14-MNA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  <ft>  DATE 

METHOD 

COMPOUND 

SOOl 

CONCENTRATION 

UNITS 

49.5 

24-apr-1990 

99 

TOS 

1030000.000 

UGL 

49.5 

03-j:/»-1990 

99 

TOS 

938000.000 

UGL 

49.5 

24-apr-1990 

SMI 

HG 

0.402 

UGL 

49.5 

24-apr-1990 

S021 

SE 

46.600 

UGL 

49.5 

03-jiai-1990 

SD21 

SE 

52.200 

UGL 

49.5 

24-apr-1990 

9D22 

AS 

31.400 

UGL 

49.5 

a3*jtff19W 

SD22 

AS 

27.300 

UGL 

49.5 

24-apr-1990 

TT10 

Cl 

66000.000 

UGL 

49.5 

24-apr-19W 

TT10 

S04 

132000.000 

UGL 

49.5 

24-apr-1990 

UWU 

135TNI 

11.900 

UGL 

49.5 

03- jun*1990 

UWU 

13STNS 

13.500 

UGL 

Sap  9, 

1990 

Install At ion 

:  Slarra  Ordnanea  Oapet  Poes 

16 

Analytical  Rasulta  for  Chpaical  Srota^d  Uatar 

FroMi  01-jan-75  To; 

09/07/90 

1 

1 

and  MO  ara 

1 

i 

Sits:  UCLL 

THT-15-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  tft)  DATE 

METHOD 

COMPOUND 

BOOL  COMCENTEATION 

UNITS 

S2.0 

02-PPV-1990 

99 

TOS 

1310000.000 

UGL 

52.0 

02-jiPi-1990 

99 

TOS 

1320000.000 

UCL 

52.0 

02-»»v1990 

S021 

SE 

7.450 

UGL 

52.0 

02- jir*1990 

$021 

SE 

7.370 

UGL 

52.0 

02-«iV  1990 

S022 

AS 

8.850 

UGL 

52.0 

02-jtr-1990 

S022 

AS 

7.140 

UGL 

52.0 

Q2-Ptv- 1990 

TT10 

CL 

290000.000 

UGL 

52.0 

Q2-j««i-1990 

TT10 

CL 

210000.000 

UCL 

52.0 

02-inv1990 

TT10 

SOA 

400000.000 

ua 

52.0 

02'i«i-1990 

TT10 

SOA 

280000.000 

UGL 

52.0 

02-j«i-1990 

LMU 

lOX 

6.720 

UCL 

Si  to:  WELL 

TNT-16-MyA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  OATE 

METHOD 

COMPOUND 

lOOL  CONCEMTUTION 

UNITS 

5P.r 

02-P9V-1990 

99 

TOS 

658000.000 

UGL 

56.7 

02-jvr-1990 

99 

TOS 

692000.000 

UGL 

56.7 

02-flay1990 

SD22 

AS 

7.360 

UGL 

56.7 

02>  jut- 1990 

S022 

AS 

8.7A0 

UGL 

56.7 

02-aiv1990 

TT10 

CL 

66000.000 

UGL 

56.7 

02-i«i-1990 

TT10 

CL 

66000.000 

UGL 

56.7 

02-«r1990 

TT10 

SOA 

220000.000 

UGL 

56.7 

02- j«i-1990 

nio 

SOA 

220000.000 

UCL 

Prpor* 

anriaOnocM. 

lly.S 

INSTALLATIOM  RESTOtATtOH  PROGRAM 

CHEMICAL  REPORT 
Sun  S«p  9  13:14:54  1990 


for  Parmmxtrt  : 

Installation  ■  Siarrs  Ordnanca  Oapet 
■afirming  Data  ■  01*jan>75 
Endinf  Data  ■  09/07/90 
Nadia  Typs  ■  Chaaicsl  Soil  (CSO) 
Maaiaa  (X,  T)  «  (74*167.  4460707) 
Miniaui  (X,  T)  ■  (736000.  4441000) 
•oolsans  ■  R 


up  9,  1990 


P«9*  1 


Inatallatien:  Siarra  OrMnca  Oapet 
Analytical  Raaulta  for  Chaancal  Soil 
frot:  01 -jin* 75  To:  09/07/90 
(■oelaana  iT  and  NO  ara  ascludad) 


Sita:  MRE  ALF*01-SI 


SAMPLE 

DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUNO 

SQOL  CONCENTRATION 

5.0 

13-iwr-1990 

99 

PHENOL 

0.195 

10.0 

17-i«ar-1990 

99 

PHENOL 

0.190 

20.0 

17-*Br-1990 

99 

PHENOL 

0.225 

25.0 

17- w  1990 

99 

PHENOL 

1.840 

35.0 

17-iaBr-1990 

99 

PHENOL 

0.129  . 

70.0 

17.i»r-1990 

99 

PHENOL 

0.380 

80.0 

17-aar*1990 

99 

PHENOL 

0.114 

90.0 

17-Mr-1990 

99 

PHENOL 

0.625 

95.0 

17-a8r-l990 

99 

PHENOL 

0.130 

50.0 

17-wr-1990 

99 

PHENOL 

0.449 

5.0 

13-«Hir-1990 

J019 

AS 

7.110 

10.0 

17-Mr-1990 

J019 

AS 

9.500 

15.0 

17-«r-19M 

J019 

AS 

6.490 

20.0 

17-W1990 

J019 

AS 

8.490 

25.0 

17-W1990 

J019 

AS 

3.810 

30.0 

17-air- 1990 

J019 

AS 

8.130 

35.0 

17-Mr*1990 

J019 

AS 

10.100 

AO.O 

17-air- 1990 

J019 

AS 

3.710 

45.0 

17-wr-1990 

J019 

AS 

1.300 

50.0 

17-aBr-1990 

J019 

AS 

1.400 

60.0 

17-Mr-1990 

J019 

AS 

6.120 

70.0 

17-wr-1990 

J019 

AS 

3.050 

80.0 

17-aar-1990 

J019 

AS 

3.590 

90.0 

17-air- 1990 

J019 

AS 

4.180 

95.0 

17-air-1990 

4019 

AS 

2.790 

50.0 

1 7-Mr- 1990 

4019 

AS 

1.360 

15.0 

17-air-1990 

4S11 

cs 

37.600 

15.0 

17-air- 1990 

4S11 

N1 

36.000 

40.0 

17-aM-1990 

4S11 

PE 

23.000 

45.0 

17-aM-1990 

4S11 

PE 

10.300 

90.0 

17-aM-1990 

4S11 

PE 

131.000 

95.0 

17-aM»1990 

4S11 

PE 

311.000 

10.0 

17-aw‘-199Q 

4S11 

ZM 

95.400 

15.0 

17-aM-1990 

4S11 

ZM 

143.000 

20.0 

17-aM‘-1990 

4S11 

ZM 

105.000 

90.0 

17-«r-1990 

4S11 

ZM 

95.800 

I 

i 

i 

1 


i 


UNITS 


U6S 

UCC 

U6G 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 

UCC 


S«p  9,  1990 


Pao*  2 


tnatallation:  Siarra  Ordnanea  Dapot 
Analytical  Raaulta  for  Chaaical  Soil 
Froai:  01-jan*7S  To:  09/07/90 
(•oolaana  IT  and  NO  ara  ueludad) 


Sita:  Mte  ALF-02-sa 


SAMPLE 

SAMPLE 

DEPTH  (ft) 

DATE 

5.0  13-Mr-1990 


10.0 

18-«Br-1990 

30.0 

18-dBr-1990 

35.0 

18-dar-1990 

40.0 

18-aar-1990 

45.0 

18-aar-1990 

70.0 

18-aar*1990 

80.0 

18-Mr-1990 

89.0 

18*Mr-1990 

30.0 

18-dar-1990 

5.0 

13*dar-1990 

10.0 

18-Mr-1990 

15.0 

18-dar-1990 

20.0 

16-aar-199Q 

25.0 

18*wr*199Q 

30.0 

18-«ar-1990 

35.0 

18-«r-1990 

40.0 

18-aar-1990 

45.0 

16-dar-1990 

50.0 

10-«ar*1990 

60.0 

18-«ar-1990 

70.0 

18-Mr-1990 

80.0 

18-Hr-1990 

89.0 

IO-dar-1990 

50.0 

18-aar-1990 

10.0 

10-dar-1990 

15.0 

18-dar-1990 

30.0 

16-dar-1990 

35.0 

10*dar'19M 

40.0 

16-dBr-1990 

50.0 

18-aar-1990 

60.0 

16-dar*1990 

70.0 

18-W1990 

80.0 

16*Mr-1990 

30.0 

16-flar-1990 

70.0 

18-Mr-1990 

80.0 

10-Mr-1990 

20.0 

16*<Har-1990 

50.0 

16*dar-1990 

50.0 

18-Hr-1990 

50.0 

16<dBr-1990 

TEST 

METHOD 

COMPOU 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

J015 

SE 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

U 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

JS11 

Pt 

JS11 

Pt 

JS11 

P6 

JS11 

PI 

JS11 

PI 

JS11 

PI 

JS11 

PI 

JS11 

PI 

JS11 

PI 

JS11 

ZM 

JS11 

ZN 

JS11 

ZM 

LH10 

HPCL 

LM19 

MECAHS 

LM19 

UHK071 

LM19 

IINK076 

UOL  CQNCENTRATIQN 

0.113 

0.276 

0.233 

0.192 

0.152 

0.112 

0.175 

0.200 

0.235 

0.461 

9.900 

3.600 

4.600 

3.700 

2.700 
14.000 

3.500 

4.600 

1.500 

2.500 

6.600 
4.400 
4.000 

2.700 
1.590 

55.400 

7.060 

62.500 
33.000 

15.700 

12.200 

23.500 
131.000 

62.100 

105.000 

63.100 

61.700 

0.011 

0.001 

0.315 

0.021 


UNITS 


iii  S  Siifiii&iSiii  SgSElfiiiiOiiii  i 


sap  9,  1990 


Papa  3 


Install at  ion:  Siarra  Ordnanea  Oapot 
Analytical  Rasul ta  for  Chaaieai  Soil 
FfO«:  01-jan-73  To:  09/07/90 
(loolaans  iT  and  NO  sra  axciudad) 


Sita:  KRE  ALF-03-SE 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

5.0 

13-Mr*1990 

10.0 

19<Mr-1990 

15.0 

19*iiBr-1990 

20.0 

19-iMr-1990 

25.0 

I9<aar-199Q 

40.0 

19*wr-1990 

90.0 

19-Mr-1990 

5.0 

13-iaar-199a 

30.0 

19<iaar-1990 

5.0 

I3'aar-1990 

10.0 

19'a»r*1990 

15.0 

19<air'1990 

20.0 

19*air<1990 

25.0 

19*aHr-1990 

30.0 

19<flir*1990 

35.0 

19*w1990 

40.0 

19*aar-1990 

45.0 

19'wr*1990 

50.0 

19-«r-1990 

60.0 

19<(Rir-l990 

70.0 

19'air-1990 

80.0 

19*air-1990 

90.0 

19'wr-1V90 

50.0 

19-«Br-1990 

10.0 

19-aar-1990 

30.0 

19-(Mr-1990 

10.0 

19-Mar- 1990 

20.0 

19-aar-1990 

45.0 

19-aar-1990 

5.0 

13-aM»1990 

50.0 

t9-aar-1990 

5.0 

13-aBr-1990 

10.0 

19-air- 1990 

50.0 

19-air- 1990 

50.0 

19-aM-1990 

TEST 


METHOD 

COMPOUND 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

JO  IS 

SE 

J015 

SE 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

jei9 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

JO  19 

AS 

J019 

AS 

JS11 

PI 

JS11 

ZM 

JS11 

Zl 

LN10 

HPa 

UI19 

ACCT 

LN19 

COUP 

LM19 

MIC6HS 

LN19 

TRCIE 

LN19 

Tias 

LN19 

UNKOri 

LN19 

UMC076 

SOOl  CONCENTRATION 

0.25* 

0.303 

0.121 

0.157 

0.112 

0.122 

0.133 

0.U1 

0.535 

11.000 

3.900 

2.900 
3.400 
4.700 

15.000 

9.800 

5.500 

3.300 

1.300 

3.900 

2.200 

4.200 

5.200 
0.794 

37.800 

88.800 
132.000 

0.007 

0.024 

0.015 

0.001 

0.019 

0.003 

0.206 

0.021 


UNITS 


iilEiii  fi  iSPSSSiSiiSiiiS  gg  ggggggg 


Sep  9,  1990  Inatallation:  Slarra  Ordnance  Depot  Pape  4 

Analytical  Reaults  for  Chaaiical  Soil 
Proa:  01*jan*7S  To;  09/07/90 
(•oelaana  LT  and  NO  are  excluded) 


Site:  MKE  AlP-04-Sa 


SAMPLE 

SAMPLE 

TEST 

DEPTH 

eft)  OATE 

METHOD 

COWOUHO 

BOOL  CONCEMTRATICM 

UNITS 

30.0 

18-dar-1990 

JD1S 

SE 

0.444 

UGG 

5.0 

13-dar-1990 

J019 

AS 

23.000 

UG6 

10.0 

18-aBr-19W 

J019 

AS 

4.800 

UGC 

15.0 

18-aar-199a 

J019 

AS 

3.100 

JG8 

20.0 

18-aar-1990 

J019 

AS 

4.100 

UG6 

25.0 

18-aar-1990 

J019 

AS 

4.900 

(JOB 

30.0 

18-aar-1990 

J019 

AS 

14.000 

UfiS 

35.0 

18-aar-1990 

J019 

AS 

3.900 

UGC 

40.0 

18-aar-199Q 

J019 

AS 

2.300 

UGG 

45.0 

18-aar-1990 

J019 

AS 

1.800 

UGG 

50.0 

l9-aar-1990 

J019 

AS 

2.600 

UGG 

60.0 

19*«ar-1990 

J019 

AS 

5.900 

UGG 

70.0 

19-aar-1990 

J019 

AS 

8.800 

UGG 

80.0 

19-a»f1990 

J019 

AS 

4.900 

UGG 

as.o 

19>aBr*1990 

J019 

AS 

6.100 

UGC 

50.0 

19-aar'1990 

J019 

AS 

1.410 

UGG 

30.0 

18-aBr-1990 

JS11 

2N 

89.100 

UGG 

as.o 

19<Mr-1990 

JS11 

ZM 

59.600 

UGG 

70.0 

19-aar-1990 

LN19 

AST 

0.022 

UGG 

8S.0 

19-dar-1990 

LM19 

MEC6M5 

0.002 

UGG 

5.0 

13-aar-1990 

LM19 

UHK070 

0.010 

UGG 

85.0 

19-aar*1990 

LM19 

uMcori 

0.222 

UGG 

85.0 

19-aar-1990 

LM19 

UHK076 

0.033 

UGG 

Site:  GONE 

ca-oi-s8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUNO 

BOOL  CONCENTtATION 

UNITS 

15.0 

13-apr-1990 

99 

PHENOL 

0.175 

UGG 

25.0 

13-apr-1990 

99 

PHENOL 

0.110 

UGG 

60.0 

13-apr-1990 

99 

PHENOL 

4.440 

UGG 

70.0 

13*apr*1990 

99 

PHENOL 

4.600 

UGG 

5.0 

U-aar-1990 

J019 

AS 

3.490 

UGG 

50.0 

13-apr*1990 

J019 

AS 

3.130 

UGG 

10.0 

13-apr>1990 

J019 

AS 

4.890 

UGG 

15.0 

13*apr-1990 

J019 

AS 

4.740 

UGG 

20.0 

IS-apr-1990 

J019 

AS 

2.700 

UGG 

25.0 

13-apr-1990 

J019 

AS 

10.100 

UGG 

30.0 

13-apr-1990 

J019 

AS 

8.040 

UGG 

35.0 

13-apr*1990 

J019 

AS 

2.190 

UGG 

40.0 

13-apr-1990 

J019 

AS 

2.070 

UGG 

45.0 

13-apr-t990 

J019 

AS 

2.930 

UGG 

s«0  9,  1990 


9«9«  $ 


Installation:  Siarra  Ordnanea  Oapot 
Analytical  Itsults  for  Chaaicai  Soil 
Froat  01-jw«*79  To:  09/07/90 
lloelaano  LT  and  NO  art  Mctudad) 


Sita:  KXE  CCI*01-SI  <cantinuad) 
SAMPLE  SAMPLE  TEST 


DEPTH  (ft) 

DATE 

METHOD 

COMPOIHO 

BOOL  CQMCENTKATIOM 

UMITS 

50.0 

l3-apr-1990 

J019 

AS 

3.4T0 

UG6 

60.0 

13-apr-1990 

J019 

AS 

4.T40 

UGG 

70.0 

l3-apr-1990 

J019 

AS 

t3.000 

UG6 

88.0 

I3-apr-1990 

J0 19 

AS 

3.650 

UCC 

5.0 

14-atr*1990 

LH10 

CLOAM 

1.040 

U66 

5.0 

i4-«ar-1990 

LM10 

HPa 

0.007 

UCC 

5.0 

14-atr-1990 

LH10 

HPCLE 

0.006 

U6C 

5.0 

t4-Mr-1990 

LM19 

CCUF 

0.009 

UCG 

25.0 

13-apr<1990 

LM19 

UMKITO 

0.010 

U66 

30.0 

13-apr-1990 

LM19 

UNK170 

0.007 

UGC 

35.0 

13*adr-1990 

LN19 

UMKITO 

0.010 

UCC 

40.0 

13‘adr<t990 

LN19 

UMKITO 

0.010 

UGC 

45.0 

13-aMr*1990 

LM19 

UMKITO 

0.007 

UCC 

70.0 

13*apr'199Q 

LM19 

UMKITO 

0.009 

UGC 

88.0 

13*apr*1990 

LM19 

UHK171 

0.007 

UGC 

35.0 

13-adr-t990 

LM19 

UMK1T5 

0.008 

UGC 

Sita:  SOHE 

CC8-02-S8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPQUMO 

SOOl  COMCENTUTION 

UNITS 

10.0 

12'adr-1990 

99 

PHEMOL 

0.222 

UCC 

15.0 

12'adr-1990 

99 

PHCMOl 

0.110 

UCG 

20.0 

12-apr-1990 

99 

PM8M01 

0.109 

UGC 

25.0 

12-apr-1990 

99 

PM8M0L 

0.107 

UGC 

60.0 

12-apr<1990 

99 

P1MMOL 

0.115 

UGC 

70.0 

13-adr-1990 

99 

PMKMOL 

0.208 

UGG 

80.0 

13-^-1990 

99 

PMEMOL 

0.160 

UGC 

5.0 

U>air*1990 

J019 

AS 

2.550 

UGC 

20.0 

12'^-1990 

J019 

AS 

4.820 

UGC 

10.0 

12-aMr*1990 

J019 

AS 

4.310 

UCC 

15.0 

12*apr-1990 

J019 

AS 

4.700 

UGC 

20.0 

12-idr-1990 

J019 

AS 

4.890 

UGC 

25.0 

12-apf-1990 

J019 

AS 

7.650 

UGG 

30.0 

12-idr-1990 

JD19 

AS 

11.600 

UCC 

35.0 

12-apr-1990 

J019 

AS 

2.300 

UGC 

40.0 

12-a|)r'1990 

J019 

AS 

1.850 

UGC 

45.0 

12-tdr-1990 

J019 

AS 

21.000 

UGC 

50.0 

12-idr-1990 

J019 

AS 

36.000 

UCC 

60.0 

12-apr-1990 

J019 

AS 

3.130 

UGC 

80.0 

13-idr*1990 

J019 

AS 

4.930 

UGC 

70.0 

13*adr>1990 

JD19 

AS 

2.9TO 

UCG 

80.0 

13*apr-1990 

J019 

AS 

3.600 

UGC 

Sep  9,  1990 


Peg*  '6 


Inetallation:  S<*rra  Or^iane*  japot 
Analytical  >aawlts  for  Chaaiical  Soil 
Pro*:  01-jan-75  To:  09/07/90 
(■oolaana  LT  and  NO  ar*  axcludad) 


Sita:  MOE  CCa-02-SI  (continued) 


SAMPLE 

DEPTH  (ft) 

SAMPLE 

OATE 

TEST 

METHOD 

COMPQUNO 

BOOL  CQNCENTIATIGN 

UNITS 

20.0 

12*apr-1990 

JS11 

ZN 

5A.7Q0 

UG6 

80.0 

13-apr-1990 

JS11 

ZM 

106.000 

UGS 

5.0 

U-aar-1990 

LH10 

CLOAH 

0.576 

UG6 

5.0 

U-aor-1990 

LH10 

HPCL 

0.007 

UGfi 

5.0 

U-aar-1990 

LM19 

CCL3F 

0.000 

UG6 

80.0 

13-apr- 1990 

LM19 

UMCITO 

0.007 

UG6 

80.0 

13-apr-1990 

LM19 

UHIC170 

0.008 

UG6 

70.0 

13-apr- 1990 

LM19 

UIIK171 

0.010 

UG6 

80.0 

13-apr- 1990 

LM19 

UMK176 

0.008 

U66 

Sita:  NONE 

CCI-03-S8 

SAMPLE 

SAMPLE 

TEST 

OEPTH  (ft: 

1  OATE 

METHOD 

COMPOUND 

800L  CONCENTEATION 

UNITS 

10.0 

12-apr-1990 

99 

PHENOL 

2.190 

UGC 

50.0 

12-apr-1990 

99 

PHENOL 

0.198 

UGS 

60.0 

12-apr-1990 

99 

PHENOL 

0.266 

UG6 

70.0 

12-apr-1990 

99 

PHENOL 

0.125 

UGC 

80.0 

12-apr-1990 

99 

PHENOL 

0.148 

UGG 

5.0 

U-aar-1990 

JD19 

AS 

2.800 

UG6 

10.0 

12-apr-1990 

J019 

AS 

15.000 

UGG 

15.0 

12-apr-1990 

JD19 

AS 

16.000 

UGG 

20.0 

12-apr-1990 

JD19 

AS 

6.360 

UGG 

25.0 

12-apr-1990 

JD19 

AS 

5.990 

UGG 

30.0 

12-apr-1990 

J019 

AS 

19.000 

UGG 

35.0 

12-apr-1990 

J019 

AS 

2.860 

UGC 

40.0 

12-apr-199Q 

J019 

AS 

3.320 

UGG 

45.0 

12-apr-19«0 

JD19 

AS 

1.950 

UGC 

50.0 

12-apr-19«0 

J019 

AS 

15.000 

UGG 

60.0 

12-apr-1990 

JD19 

AS 

6.350 

UGG 

70.0 

12-apr-1990 

J019 

U 

7.800 

UGG 

80.0 

12-apr-1990 

JD19 

AS 

4.100 

UGG 

88.0 

12-apr-1990 

JD19 

AS 

5.480 

UGS 

35.0 

12-apr-1990 

J019 

AS 

1.970 

UGC 

5.0 

U-asr-1990 

LM19 

CCL3F 

0.008 

UGG 

Sap  9,  1990  trwtatlation:  Siarra  Ordnanca  Oapee  Papa 

Analytical  Raaults  for  Chaaiical  Soil 
Proa:  01-jan*75  To:  09/07/90 
(■oelaana  lT  and  NO  ara  axcluoad) 


Sita:  BOOE  CCa-04*S« 


SAMPLE 

SAMPLE 

TEST 

DEPTH  ( 

[ft)  DATE 

METHOD 

COMPOUNO 

SOOL  CONaMTIATION 

90.0 

12-^*1990 

99 

PNCNOL 

0.U3 

5.0 

11-apr-1900 

J019 

AS 

13.000 

50.0 

11-apr-1990 

JO  19 

AS 

2.070 

5.0 

I1-apr-1990 

J019 

AS 

10.200 

10.0 

11-apr'1990 

J0 19 

AS 

6.4G0 

15.0 

11-apr-1990 

J0 19 

AS 

3.720 

20.0 

11-apr-1990 

J019 

AS 

5.080 

25.0 

11-^-1990 

J0 19 

AS 

5.720 

30.0 

11-apr-1990 

J019 

AS 

14.000 

35.0 

11-^-1990 

J019 

AS 

5.790 

40.0 

11-apr-1990 

J0 19 

AS 

3.3M 

45.0 

11-apr-1990 

J019 

AS 

1.920 

50.0 

11-apr-1990 

J019 

AS 

2.210 

40.0 

11-apr-1«90 

J019 

AS 

2.340 

70.0 

12>apr>19M 

J019 

AS 

5.150 

80.0 

12<I^-1990 

J019 

AS 

2.670 

90.0 

12-^-1990 

J019 

AS 

5.420 

30.0 

11-apr-1990 

JS11 

ZN 

106.000 

35.0 

11-apr-1990 

JS11 

ZN 

101.000 

90.0 

12-apr>1990 

JS11 

ZN 

74.000 

Sita:  SOME 

ccs-os-ss 

SAMPLE 

SAMPLE 

TEST 

OEPTH  (ft) 

OATE 

METHOD 

COMPOUNO 

BOOL  COHCEHTSATION 

30.0 

I1-apr-1990 

99 

PHENOL 

0.262 

5.0 

l5-aw'1990 

J019 

AS 

6.390 

10.0 

11-apr*1990 

J019 

AS 

2.830 

15.0 

11'apr-1990 

J019 

AS 

3.280 

20.0 

ll-iMr-1990 

J019 

AS 

3.090 

25.0 

11-apr-1990 

X19 

M 

1.780 

30.0 

t1-wr-1990 

M19 

AS 

15.000 

35.0 

11-apr-1990 

J0^9 

AS 

4.910 

40.0 

11-apr-1990 

X19 

AS 

3.050 

45.0 

11-apr-1990 

J019 

AS 

1.250 

50.0 

11-apr-1990 

M19 

AS 

2.160 

60.0 

11-apr*1990 

J0^9 

AS 

2.900 

30.0 

11-apr<1990 

X19 

AS 

16.000 

30.0 

11-apr<1990 

JS11 

ZN 

71.000 

50.0 

11*^*1990 

JS11 

ZN 

62.500 

30.0 

11-apr-1990 

JS11 

ZN 

66.100 

UNITS 


U66 

UGG 

UG6 

UC6 

UG6 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


$«p  9,  1990 


Pa««  8 


Installation;  Sfarra  Or^ianea  Oapet 
Analytical  Results  for  Cftaaicsl  Soil 
fro«:  01*jan*75  To;  09/07/90 
(•oolaana  LT  and  HO  ara  axeludad) 


Sits:  BOU  0W-06-S8 


SAM9LE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

20.0 

26-Mr-1990 

J019 

25.0 

26-aar-1990 

J019 

30.0 

26-«sr-1990 

J0 19 

35.0 

26-dar*1990 

J019 

M.O 

26-asr-1990 

J019 

45.0 

26-Mr<1990 

J019 

50.0 

26-flBr-1990 

J019 

60.0 

26*aar-1990 

J019 

70.0 

26*Mr*  1990 

J019 

80.0 

26-aBr* 1990 

J019 

90.0 

26*Nar-1990 

J019 

95.0 

26*aar*1990 

J019 

50.0 

2A-aar'‘199Q 

J019 

10.0 

26-Mr-1990 

J019 

15.0 

26-Mar*  1990 

J019 

10.0 

26-aar-1990 

JS11 

15.0 

26-)Hir-1990 

JSIt 

20.0 

26-aMr-199Q 

JS11 

25.0 

26-HMr-1990 

JS11 

30.0 

26-«ar-1990 

JS11 

40.0 

26-Hr-1990 

JS11 

45.0 

26-aBr-1990 

JS11 

50.0 

26-dar-1990 

JS11 

60.0 

26-Mar- 1990 

JS11 

70.0 

26-Mar- 1990 

JS11 

80.0 

26-MSr-1990 

JS11 

90.0 

26-Mar- 1990 

JS11 

95.0 

26-MBr-1990 

JS11 

50.0 

26-Mar- 1990 

JS11 

15.0 

26-mm'-1990 

JS11 

15.0 

26-aar-1990 

JS11 

70.0 

26-aar-1990 

JS11 

50.0 

26-aar-1990 

JS11 

15.0 

26-Mar- 1990 

J811 

10.0 

26-aar-1990 

JS11 

15.0 

26-Msr-1990 

JS11 

25.0 

26-Msr-1990 

JStI 

40.0 

26-aar-l990 

JS11 

45.0 

26-Mar- 1990 

JS11 

50.0 

26-Mar- 1990 

JS11 

60.0 

26-Mar- 1990 

JS11 

70.0 

26-Mar- 1990 

JS11 

80.0 

26-Mar- 1990 

JS11 

90.0 

26-Msr-1990 

JS11 

95.0 

26-Msr-1990 

JS11 

50.0 

26-Msr-t990 

JS11 

15.0 

26-Mar- 1990 

JS11 

COMPOMO  loot.  CONCCMTRATIOH 


AS 

5.B60 

AS 

3.460 

AS 

1.470 

AS 

1.060 

AS 

6.280 

AS 

2.4B0 

AS 

4,170 

AS 

B.680 

AS 

5.290 

AS 

4.290 

AS 

7.960 

AS 

4.420 

AS 

6.830 

AS 

5.100 

AS 

17.000 

8A 

82.200 

SA 

392.000 

BA 

56.900 

BA 

118.000 

BA 

55.900 

BA 

111.000 

BA 

133.000 

BA 

204.000 

BA 

103.000 

BA 

250.000 

BA 

53.800 

BA 

228.000 

BA 

285.000 

BA 

215.000 

00 

28.600 

NO 

2.590 

NO 

3.390 

MO 

5.960 

Pfi 

B.B80 

V 

23.000 

V 

118.000 

V 

43.000 

V 

40.700 

V 

38.500 

V 

B6.500 

V 

30.600 

V 

65.500 

V 

37.500 

w 

59.200 

V 

63.400 

V 

83.200 

ZM 

155.000 

UNITS 


U68 

UG6 

UG6 

Utt 

IM 

USB 

U66 

UQ6 

U66 

use 

UG6 

UG6 

UG8 

UOB 

UG8 

UG6 

UOfi 

U06 

U68 

UG6 

UG6 

UG8 

UGC 

UG6 

UG6 

U06 

UG8 

UG6 

UC6 

U6G 

UG6 

UG8 

UG6 

UG6 

UG6 

UG6 

U6C 

UOfi 

UGO 

UG6 

UOfi 

UGB 

UGB 

Ufifi 

Ufifi 

Ufifi 

Ufifi 


sap  9,  1990 
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Inatallation:  Starra  Ordnanca  Oapot 
Analytical  Raaulta  for  Chaaieal  Soil 
frmt  01-jan-^  To;  09/07/90 
(■oolaana  lT  and  no  ara  axctudad) 


Sita:  lOaE  0M*O6>S>  (continuad) 


SAMPLE  SAMPLE 

DEPTH  (ft)  OATE 

50.0 

26-dar-1990 

90.0 

26-aHr-1990 

95.0 

26'Mr-1990 

50.0 

26'Mr-1990 

50.0 

26-aHr-1990 

TEST 


METHOD 

COMPOUNO 

JS11 

ZH 

JS11 

2N 

JS11 

ZN 

JS11 

ZN 

LM19 

UHK071 

IQOL  CONCEMTMTION 

72.300 

71.000 

67.600 

77.900 

0.023 


Sita:  IQKE  OMO-07*SS 


SAMPLE  SAMPLE  TEST 

OEPTH  (ft)  OATE  METHOD  COMPOUND  SOOl  COHCEMTItATlON 


10.0 

26-Har-19M 

J019 

At 

5.230 

15.0 

26-Mr*1990 

J019 

AS 

6.520 

20.0 

26<aBr-1990 

J019 

AS 

2.570 

25.0 

26W1990 

J019 

AS 

6.550 

30.0 

20-«ir*1990 

J019 

AS 

1.280 

35.0 

26'«ir-1990 

J019 

AS 

1.510 

5.0 

26-air- 1990 

J019 

AS 

19.000 

A5.0 

29-aar-1990 

J019 

AS 

3.820 

50.0 

29- wr- 1990 

J019 

AS 

3.660 

60.0 

29-air- 1990 

J019 

AS 

14.000 

70.0 

29-air- 1990 

J019 

AS 

5.960 

U.C 

29-air- 1990 

U019 

AS 

6.060 

90.0 

29-aM-1990 

J019 

AS 

14.000 

50.0 

29-air- 1990 

J019 

AS 

6.130 

90.0 

29-air- 1990 

J019 

AS 

4.360 

5.0 

26-aM>-1990 

JS11 

BA 

410.000 

10.0 

26-aM-1990 

JS11 

BA 

76.500 

15.0 

26-aM-1990 

JS11 

BA 

269.000 

20.0 

ZO-aw-IODO 

JS11 

SA 

62.100 

25.0 

26-air- 1990 

JS11 

BA 

113.000 

30.0 

26-aw>-1990 

JS11 

SA 

155.000 

35.0 

26-aM-1990 

JS11 

BA 

56.400 

M.O 

29-air- 1990 

Jill 

BA 

56.900 

90.0 

29-air- 1990 

Jfll 

SA 

136.000 

45.0 

29-air- 1990 

JS11 

BA 

165.000 

50.0 

29-aM‘-1990 

JS11 

BA 

259.000 

60.0 

29-aw>-1990 

JS11 

SA 

186.000 

70.0 

29-air- 1990 

Jtll 

BA 

1U.000 

50.0 

29-air- 1990 

JS11 

BA 

229.000 

90.0 

29-air- 1990 

Jtll 

BA 

172.000 

25.0 

26-aM‘-1990 

JS11 

NO 

2.170 

50.0 

29-aM-t990 

Jtll 

NO 

2.470 

70.0 

29-air- 1990 

JS11 

NO 

2.060 

50.0 

29-aM'-1990 

Jtll 

HO 

2.290 

UNITS 


S«p  9,  1990  tnatallation:  Siarra  Or«>anca  Oapet  io 

Analytical  Raaulta  for  Chaaiical  Soil 
Fpo«:  01-jan-75  To:  09/07/90 
(loolaana  LT  and  MO  ara  aaeludad) 


Site:  MIE  OMO-07*SI  (continuad) 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

TEST 

METHOD 

CCMPOUHO  8001.  CONCEHTIATIOH 

UNITS 

90.0 

29-aar-1990 

JS11 

Pi 

67.500 

UGG 

5.0 

26-Mr-1990 

JS11 

V 

61.200 

UGC 

15.0 

26-Mr-1990 

JS11 

V 

81.100 

UC6 

20.0 

26-Mr-1990 

JS11 

V 

35.200 

UGC 

25.0 

26-Mr-1990 

JS11 

V 

37.400 

UG6 

30.0 

26-aar-1990 

JS11 

V 

23.900 

UG6 

35.0 

26-aar-1990 

JS11 

w 

25.900 

UG6 

80. 0 

29-aar-1990 

JS11 

V 

23.000 

UCG 

90.0 

29-aar-1990 

/S11 

V 

48.200 

UGS 

45.0 

29-aar-1990 

JS11 

V 

45.600 

UGC 

50.0 

29-aar-1990 

JS11 

V 

73.400 

UGC 

60.0 

29-aw1990 

JS11 

V 

43.300 

UGG 

70.0 

29-Mr'1990 

JS11 

w 

35.000 

UGG 

50.0 

29-Mr*1990 

JS11 

V 

75.000 

UGG 

90.0 

29-W1990 

JS11 

V 

60.700 

UGC 

5.0 

2«-dBr-19M 

JS11 

ZM 

76.900 

UGG 

15.0 

2**Mr-1990 

4811 

ZN 

104.000 

UGG 

90.0 

29<aar* 1990 

4811 

ZM 

61.000 

UGG 

50.0 

29<aar<1990 

4811 

ZM 

83.500 

UGG 

50.0 

29>«r-1990 

4811 

ZM 

87.100 

UGG 

90.0 

29-W1990 

4811 

ZM 

64.700 

UGG 

5.0 

26-Mr-1990 

4T02 

CRNEX 

1.120 

UGC 

90.0 

29-Mr>1990 

LM19 

TMCLE 

0.004 

UGG 

35.0 

26-Mar <1990 

LM19 

UHK071 

0.021 

UGG 

25.0 

26-aar-1990 

LM19 

UNK071 

0.021 

UGG 

20.0 

26-aar-1990 

LN19 

UIHC071 

0.010 

UGG 

Sita:  lOME 

0MO-O8-S8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUNO 

BOOL  CONCENTRATION 

UNITS 

25.0 

27-aar-1990 

99 

HPCL 

0.010 

UGG 

10.0 

27-aar-1990 

4801 

HC 

0.086 

UGC 

5.0 

27-aar-1990 

4019 

AS 

11.400 

UGG 

10.0 

27-Har-1990 

4019 

AS 

5.520 

UGG 

15.0 

27-aar-1990 

4019 

AS 

4.130 

UGG 

20.0 

27-aar-1990 

4019 

AS 

4.090 

UGG 

25.0 

27-aar-1990 

4019 

AS 

3.210 

UGC 

30.0 

27-aBr-1990 

4019 

AS 

2.220 

UGC 

35.0 

27-wr-1990 

4019 

AS 

1.830 

UGG 

40.0 

27-Har-1990 

4019 

AS 

4.410 

UGC 

45.0 

27-Har-1990 

4019 

AS 

3.720 

UGG 

$«p  9,  1990 


Pag*  11 


SAMPLE 

DEPTH 


50.0 

60.0 

70.0 

SO.O 

90.0 

95.0 

50.0 

5.0 
15.0 
25.0 
30.0 
35. 0 
60.0 
45.0 
SO.O 
60.0 
70.0 
90.0 
95.0 
50.0 
SO.O 
60.0 
70.0 
SO.O 

5.0 

25.0 

70.0 

90.0 

5.0 

10.0 

15.0 

25.0 

30.0 

40.0 

45.0 

50.0 

60.0 

70.0 

90.0 

95.0 

SO.O 

5.0 

15.0 

45.0 

95.0 

50.0 


Installation:  Slarra  Ordnane*  Oatsot 


Analytical 

Raault*  for 

Chaatcai 

Soi  1 

Froa:  01- 

jan-75  To: 

09/07/90 

(■Mlaana 

LT  and  NO  ar*  axcludad) 

Sita:  KXE  OMO-OS-SI 

(continuad) 

SAMPLE 

TEST 

(ft)  DATE 

MCTHOO 

COMPOUNO 

BOOL 

CONCENTRATION 

27-i*Br- 

1990 

J019 

AS 

4.670 

27-aar- 

1990 

J019 

AS 

12.000 

27-aar- 

1990 

J019 

AS 

9.270 

Z7-mr- 

1990 

J019 

AS 

7.360 

27-Mr- 

1990 

J019 

AS 

6.240 

27-(B*r* 

1990 

J019 

AS 

2.750 

27-iaBr- 

1990 

J0 19 

AS 

4.910 

27-taar- 

1990 

JS11 

BA 

244.000 

27-aar- 

1990 

JS11 

BA 

163.000 

27-aBr- 

1990 

JS11 

BA 

142.000 

27-Mr- 

1990 

JS11 

BA 

73.200 

27-Mr- 

1990 

JS11 

BA 

57.300 

27-Mr- 

1990 

JS11 

BA 

110.000 

27-Mr- 

1990 

JS11 

BA 

164.000 

27-Mar- 

1990 

JS11 

BA 

121.000 

27-Mr- 

1990 

JS11 

BA 

92.600 

27-Mr- 

1990 

JS11 

BA 

128.000 

27-Mr- 

1990 

JS11 

BA 

135.000 

27-Mr- 

1990 

JS11 

BA 

198.000 

27-Mr- 

1990 

JS11 

BA 

137.000 

27-Mr- 

1990 

JS11 

NO 

2.380 

27-Mr- 

1990 

JS11 

NO 

2.310 

27-Mr- 

1990 

JS11 

NO 

2.240 

27-Mr- 

1990 

JSTI 

NO 

2.280 

27-Mr- 

1990 

JS11 

P9 

7.500 

27-Mr- 

1990 

JS11 

P9 

11.900 

27-Mr- 

1990 

JS11 

Pi 

13.600 

27-Mr- 

1990 

JS11 

PO 

21.400 

27-Mr- 

1990 

JSTT 

V 

54.700 

27-Mr- 

1990 

JS11 

V 

20.900 

27-air- 

1990 

JS11 

V 

57.000 

27-aM- 

1990 

JS11 

V 

35.500 

27-1^- 

1990 

JS11 

V 

27.000 

27-aw- 

1990 

Jill 

V 

36.300 

27-aM- 

1990 

JS11 

V 

38.300 

27-Mr- 

1990 

JS11 

V 

46.100 

27-Mr- 

1990 

JS11 

V 

37.000 

27-Mr- 

1990 

JS11 

V 

32.700 

27-im- 

1990 

JS11 

V 

40. 

27-aar- 

1990 

JS11 

V 

SI.SOu 

27-aw- 

1990 

JS11 

V 

57.800 

27-Mr- 

1990 

JS11 

ZM 

66.800 

27-Mr- 

1990 

JS11 

ZN 

67.900 

27-aBr- 

1990 

Jtll 

ZM 

59.200 

27-Mr- 

1990 

JS11 

ZH 

62.500 

27-Mr- 

1990 

JS11 

ZM 

58.200 

UNITS 


EEEEEEE 


Stp  9.  1990 


ftff  12 


InataUation:  Siarra  OrAianea  Oapot 
Analytical  (taaulta  for  Chaateai  Soil 
Fro*:  01-jan-75  To:  09/07/90 
(■oelaana  LT  and  NO  ara  axcludad) 


Sita:  HRE  DMO-08*S«  (continuad) 


SAMPLE 

DEPTH 

SAMPLE 

(ft)  DATE 

TEST 

METHOD 

COMPQUHO 

aaOL  CQHCSMTRATtON 

UNITS 

35.0 

27-Mr*1990 

LM19 

NEC6H5 

0.001 

UGS 

70.0 

27-«ar-1990 

LN19 

MECAHS 

0.001 

U06 

5.0 

27-(aar-1990 

LM19 

TRCLE 

0.019 

UC6 

15.0 

27-iaar-l990 

LM19 

UIU(071 

0.011 

UG6 

10.0 

27-aar-1990 

LM19 

UNK071 

0.021 

UGS 

5.0 

27-«Br-1990 

LM19 

UIMC071 

0.011 

UG6 

Sita:  lORI 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 

ONO-09-Sf 

COMrOMO  IDOL  CONCEMTRATtQN 

UNITS 

5.0 

28-W1990 

J019 

AS 

u.ooo 

DOS 

10.0 

28‘Mar<1990 

J019 

AS 

6.570 

U86 

15.0 

28-wr-1990 

J019 

AS 

6.990 

(MO 

20.0 

28-aar>1990 

J019 

AS 

2.920 

UG8 

25.0 

28*«irM990 

J019 

AS 

1.730 

DOS 

30.0 

28-«Br<199Q 

J019 

AS 

2.720 

UGG 

35.0 

28-Mr-1990 

J019 

AS 

1.650 

IMG 

40.0 

28*«ir-1990 

J019 

AS 

2.600 

use 

45.0 

2B-Mr-1990 

J019 

AS 

3.360 

IMG 

50.0 

28-wr>1990 

J019 

AS 

7.430 

UGG 

60.0 

28-aar-1990 

J019 

AS 

5.840 

UGG 

70.0 

28-«ar-1990 

J019 

AS 

14.000 

UGG 

80.0 

28-Nar-1990 

J019 

AS 

3.490 

UGG 

90.0 

28*aar>1990 

J019 

AS 

4.260 

UGG 

50.0 

28-aar-1990 

J019 

AS 

7.360 

UGG 

5.0 

28*aar-1990 

JS11 

8A 

276.000 

UGG 

10.0 

28*aar-1990 

JS11 

OA 

106.000 

UGG 

15.0 

28'aar-1990 

JS11 

8A 

137.000 

UGG 

25.0 

28-Mar- 1990 

JS11 

8A 

135.000 

UGG 

30.0 

28-MBr-1990 

JS11 

BA 

81.400 

UGG 

40.0 

28-Mar- 1990 

J811 

BA 

90.900 

UGG 

45.0 

28-Mar- 1990 

JS11 

BA 

109.000 

UGG 

50.0 

28-aar-1990 

JS11 

BA 

180.000 

UGG 

60.0 

28-MBr-1990 

JS11 

SA 

78.400 

UGG 

70.0 

28-Mar- 1990 

JSIt 

SA 

221.000 

UGG 

80.0 

28-Mar- 1990 

JS11 

SA 

61.700 

UGG 

90.0 

28-aar-1990 

JS11 

BA 

195.000 

UGG 

50.0 

28-aar-1990 

JS11 

BA 

98.600 

UGG 

50.0 

28-MBr-1990 

JS11 

MO 

2.800 

UGG 

70.0 

20-Mar- 1990 

JS11 

MO 

4.660 

UGG 

50.0 

28-MBr-1990 

JS11 

MO 

2.280 

UGG 

25.0 

28-Mar- 1990 

JS11 

PS 

19.200 

UGG 

30.0 

28-aar-1990 

JS11 

PS 

21.700 

UGG 

50.0 

28-aar-1990 

JS11 

PS 

7.610 

UGG 

Sap  9,  1990 


Papa  13 


Inatallation:  Siarra  Ordnanca  Oapet 
Analytical  Raaulta  for  Chaaiical  Soil 
Fraa:  01-ian-73  To;  09/07/90 
(loolaana  LT  and  NO  ara  axeludad) 


Sitt:  MNE  DMO-09-Sa 

(continuad) 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

method  compound 

800L  CQNCSNTRATtON 

90.0 

28-<Mr-1990 

JS11 

Pi 

8.580 

5.0 

28-aaf-1990 

JS11 

V 

53.300 

10.0 

28-Mar- 1990 

JS11 

V 

30.200 

15.0 

28-aHr-1990 

J$11 

V 

52.100 

25.0 

28-aar-1990 

JS11 

w 

U.400 

30.0 

28-aar-1990 

JS11 

w 

36.200 

35.0 

28-aHr-1990 

JS11 

w 

22.600 

40.0 

2S-<air-t990 

JS11 

V 

26.700 

45.0 

28-MBr-1990 

JS11 

V 

35.700 

50.0 

28-aar-1990 

JS11 

V 

51.000 

60.0 

28-aHr-1990 

JS11 

V 

33.400 

70.0 

28-aNr-1990 

JS11 

V 

57.000 

80.0 

28-nr-1990 

JS11 

V 

49.400 

90.0 

28-aar-1990 

JS11 

V 

60.100 

50.0 

2S-Mr-1990 

JStI 

V 

34.600 

5.0 

28-Mr-19W 

JS11 

2M 

71.800 

25.0 

28-air- 1990 

J811 

ZM 

58.400 

50.0 

28-air- 1990 

J811 

ZN 

60.300 

90.0 

28-aar-1990 

JS11 

ZN 

64.300 

5.0 

28-air- 1990 

JT02 

CXHEX 

0.729 

Sita:  ICIE  0N0-10-SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

1  DATE 

METNOO 

COMPQUMO  lOOL 

CONCEMTUTIQN 

90.0 

29- wr- 1990 

J801 

HO 

0.071 

5.0 

28-aM-1990 

J019 

A8 

9.270 

50.0 

28-aM-19«0 

J019 

AS 

3.490 

10.0 

28-aM-1«90 

J019 

AS 

8.900 

15.0 

28-aw-1990 

«19 

AS 

10.400 

20.0 

28-aM>-1990 

«19 

AS 

6.460 

2S.0 

28-au-1990 

«19 

AS 

1.310 

30.0 

28-aM‘-1990 

M19 

AS 

1.360 

40.0 

28-au-1990 

«19 

AS 

9.880 

45.0 

28-air- 1990 

J019 

AS 

2.890 

50.0 

28-aM‘-1990 

J019 

AS 

3.990 

80.0 

29-aM-1990 

J019 

AS 

4.210 

60.0 

29-air- 1990 

J019 

AS 

10.000 

70.0 

29-air- 1990 

J019 

U 

2.780 

80.0 

29-air- 1990 

J019 

AS 

4.390 

90.0 

29-air- 1990 

J019 

AS 

10.800 

5.0 

28-air- 1990 

JS11 

BA 

261.000 

10.0 

28-aw>-1990 

Jill 

BA 

148.000 

UNITS 


i  ijS  ! i i ! i i ! ! i ! ! ! i ! !  i! 


S«p  9,  1990 
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Inatallation:  Slarra  Ordnanea  Oapot 
Analytical  Kaaulta  for  Chaaicai  Soil 
fremi  01*jan-75  To;  09/07/90 
(loelaano  iT  and  NO  ara  axctudad) 


SI  to:  URC  0MO-10-$«  (contintjad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

1S.0  28-Mr-1990  JS11 


20.0 

28-Mr-1990 

JS11 

30.0 

28-«ar-1990 

JS11 

40.0 

28-Mar- 1990 

JS11 

45.0 

28-Har-1990 

JS11 

50.0 

28-Mar- 1990 

JS11 

50.0 

28-Mar- 1990 

JS11 

60.0 

29-Mar- 1990 

JS11 

70.0 

29-Mar- 1990 

JS11 

80.0 

29-aar-1990 

JS11 

90.0 

29-Mar- 1990 

JS11 

80.0 

29-aar-1990 

JS11 

5.0 

28-aar-1990 

JS11 

15.0 

28-aar-1990 

JS11 

40.0 

28-aar-1990 

J811 

60.0 

29-aar-1990 

J811 

5.0 

28-aar-1990 

JS11 

40.0 

28-aar-1990 

JS11 

60.0 

29-aar-1990 

JS11 

90.0 

29-aar-1990 

Jill 

5.0 

28-aar-1990 

JS11 

10.0 

28-aar-1990 

JS11 

15.0 

28-Mar- 1990 

JS11 

20.0 

28-Mar- 1990 

JS11 

30.0 

28-aar-1990 

JS11 

40.0 

28-Mar- 1990 

JS11 

45.0 

28-aar-1990 

JS11 

50.0 

28-Har-1990 

JS11 

50.0 

28-aar-1990 

JS11 

60.0 

29-aar-1990 

JS11 

70.0 

29-Mar- 1990 

J811 

80.0 

29-aar-1990 

JS11 

90.0 

29-aar-1990 

J811 

80.0 

29-aar-1990 

J811 

5.0 

28-aar-1990 

JS11 

15.0 

28-aar-1990 

JS11 

50.0 

28-aar-1990 

JS11 

60.0 

29-aar-1990 

JS11 

70.0 

29-aar-1990 

JS11 

90.0 

29-aar-1990 

JS11 

80.0 

29-aar-1990 

JS11 

5.0 

28-aar-1990 

JT02 

10.0 

28-aar-1990 

LHIO 

60.0 

29-aar-1990 

LM19 

70.0 

29-Mar- 1990 

LM19 

COMPOUNO  toot.  CONCtNTtATION 


lA 

24A.000 

lA 

73.600 

lA 

73.500 

■A 

139.000 

lA 

118.000 

tA 

20S.00O 

lA 

166.000 

lA 

470.000 

lA 

206.000 

tA 

99.100 

tA 

193.000 

tA 

1S3.000 

NO 

2.030 

MO 

5.310 

MO 

6.050 

MO 

3.360 

P8 

16.100 

Pt 

9.500 

P9 

16.100 

Pt 

17.700 

V 

69.800 

V 

36.700 

V 

65.800 

V 

26.000 

w 

32.600 

V 

48.900 

V 

36.900 

V 

55.100 

V 

50.700 

V 

102.000 

V 

67.600 

V 

66.800 

y 

69.100 

V 

55.600 

2M 

162.000 

ZH 

73.300 

ZM 

58.600 

ZM 

103.000 

ZN 

66.100 

ZM 

62.600 

ZN 

58.300 

C8NEX 

1.230 

HPa 

0.007 

CHZCL2 

0.197 

CN2CL2 

0.032 

UNITS 


UGC 

UG6 

U66 

UG6 


g  i  g  i  §  §  H  g  g  §  g  g  g  §  §  g  g  g  g  §  g  §  g  il  H  g  g  H  g  H  H 


S«p  9,  T990  Inatallatien:  Siarra  Ordnaoca  Oaoot  Paga  IS 

Analytical  Raaults  for  Chamical  Soil 
Proa;  01-jan-75  To;  09/07/90 
(■oelaana  lT  and  NO  ara  axcludad) 


Sita:  BORE  DMO-IO-SB  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft] 

1  DATE 

METHOD 

(IMPOUND 

BOOL  CONCENTRATION 

UNITS 

5.0 

28-«ar-1990 

LM19 

TRCLE 

0.006 

UCG 

60.0 

29-«ir-1990 

LM19 

TRCLE 

0.210 

UGC 

70.0 

29-Mr-1990 

LM19 

TRCLE 

0.009 

UGG 

90.0 

29-iMr-1990 

LM19 

TRCLE 

0.016 

UGS 

60.0 

29-«r-1990 

LM19 

UHK129 

0.026 

UGG 

Sita:  BORE 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft]  DATE  METHOD 

OMO-11-SB 

(XMPOUNO  BOOL  C(MCEMTRATtQN 

UNITS 

65.0 

30-«ir 

1990 

J019 

AS 

2.570 

UGG 

5.0 

30-aar 

1990 

J019 

AS 

11.000 

UGG 

10.0 

30-aar 

1990 

J019 

AS 

9.260 

UGG 

15.0 

30-aRr 

1990 

J019 

AS 

5.090 

UGG 

20.0 

30*aMr 

1990 

U019 

AS 

S.610 

UGG 

25.0 

30-«ir 

1990 

J019 

AS 

7.960 

UGG 

30.0 

30-Nir 

1990 

J019 

AS 

2.760 

UGG 

35.0 

30-wr 

1990 

J019 

AS 

9.270 

UGG 

60.0 

30-«ir 

1990 

J019 

AS 

5.070 

UGG 

65.0 

30*«ir 

1990 

J019 

AS 

3.170 

UGG 

50.0 

30-Mr 

1990 

J019 

AS 

2.700 

UGG 

60.0 

30-aar 

1990 

J0 19 

AS 

6.100 

UGG 

70.0 

30-air 

1990 

J019 

AS 

3.110 

UGG 

ao.o 

30-air 

1990 

JD19 

AS 

6.260 

UGG 

90.0 

30-aw 

1990 

J019 

AS 

3.610 

UGG 

5.0 

30-air 

1990 

JS11 

BA 

257.000 

UGG 

10.0 

30-air 

1990 

JS11 

SA 

225.000 

UGG 

15.0 

30-aM> 

1990 

Jill 

BA 

299.000 

UGG 

20.0 

SO-aM- 

1990 

JE11 

BA 

130.000 

UGG 

25.0 

30-aar 

1990 

JS11 

BA 

215.000 

UGG 

30.0 

SO-aar 

1990 

Jill 

SA 

121.000 

UGG 

60.0 

30-mar 

1990 

JS11 

BA 

86.800 

UGG 

65.0 

30‘mr 

1990 

Jfll 

BA 

201.000 

UGG 

50.0 

30-mr 

1990 

JS11 

BA 

66.200 

UGG 

60.0 

30-air 

1990 

JEII 

SA 

135.000 

UGG 

70.0 

30-air 

1990 

JE11 

SA 

226.000 

UGG 

ao.o 

30-av 

1990 

J911 

BA 

5B.200 

UGG 

90.0 

30-aw 

1990 

Jill 

BA 

85.600 

UGG 

65.0 

30-aw 

1990 

JS11 

BA 

251.000 

UGG 

5.0 

30-aw 

1990 

JS11 

NO 

1.920 

UGG 

15.0 

30-aw 

1990 

JS11 

NO 

2.090 

UGG 

20.0 

30-aw 

1990 

JS11 

NO 

3.660 

UGG 

25.0 

30-aw 

1990 

JS11 

NO 

2.150 

UGG 

60.0 

30-air 

1990 

JS11 

NO 

2.510 

UGG 

70.0 

30-aw 

1990 

JS11 

NO 

2.150 

UGG 

Sap  9,  1990 


Papa  16 


Inatallation:  siarra  Or*anea  Oapet 
Analytical  Rasul ta  for  Chaaiical  Soil 
Prop:  01-jan*75  To:  09/07/90 
(laelaana  iT  and  NO  ara  axcludad) 


Sita:  URE  OMO-11-SI  (continuad) 


SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD  COMPOUND  lOOL  CONCENTRATION 


5.0 

SO-aar- 

1990 

JS11 

10.0 

SO-aar- 

1990 

JS11 

15.0 

30-aar- 

1990 

JS11 

20.0 

O 

i 

1990 

JS11 

5.0 

30-Mr< 

1990 

JS11 

10.0 

30*aar< 

1990 

JS11 

15.0 

30-NBr- 

1990 

JS11 

20.0 

30-aar- 

1990 

JS11 

25.0 

30-aar- 

1990 

JS11 

30.0 

30-aar- 

1990 

JS11 

40.0 

30-aar- 

1990 

JS11 

45.0 

1. 

1 

• 

o 

1990 

JS11 

50.0 

30-asr 

1990 

JS11 

60.0 

30-aar 

1990 

JS11 

70.0 

30-aar 

1990 

JS11 

80.0 

30-aar 

1990 

JS11 

90.0 

30-aar 

1990 

JS11 

45.0 

30-aar 

1990 

JS11 

10.0 

30-aar 

1990 

JS11 

15.0 

30-aar 

1990 

JS11 

25.0 

30-aar 

1990 

JS11 

45.0 

30-aar 

1990 

JS11 

70.0 

30-aar 

1990 

JS11 

45.0 

30-aar 

1990 

JST1 

15.0 

30-aar 

1990 

LH10 

15.0 

30-aar 

1990 

LN10 

15.0 

30-aar 

1990 

LN10 

15.0 

30-aar 

1990 

LN10 

20.0 

30-aar 

1990 

LN10 

80.0 

30-aar 

1990 

LM18 

90.0 

30-aar 

1990 

LM18 

90.0 

30-aar 

1990 

LN18 

15.0 

30-aar 

1990 

UI19 

15.0 

30-asr 

1990 

LN19 

15.0 

30-asr 

1990 

UI19 

15.0 

30-asr 

1990 

LN19 

15.0 

30-aar 

1990 

LM19 

15.0 

30-aar 

1990 

LM19 

25.0 

30-aar 

1990 

LM19 

15.0 

30-aar 

1990 

LN19 

15.0 

30-aar 

1990 

LM19 

15.0 

30-aar 

1990 

LM19 

15.0 

30-aar 

1990 

LN19 

15.0 

30-aar 

1990 

LM19 

15.0 

30-aar 

1990 

LM19 

•••• 

Pf 

14.400 

PR 

10.700 

PS 

9.600 

PR 

8.060 

W 

43.300 

V 

44.300 

V 

99.300 

V 

50.500 

V 

72.400 

V 

35.200 

V 

29.500 

V 

53.700 

V 

35.800 

w 

67.600 

w 

77.400 

V 

53.300 

V 

30.500 

V 

62.700 

ZN 

64.700 

ZN 

124.000 

ZN 

65.100 

ZN 

66.100 

ZN 

73.500 

ZN 

78.100 

ALORN 

0.056 

PPOOO 

2.200 

PPOOE 

0.024 

PPOOT 

2.530 

PPOOT 

0.014 

12EPCH 

0.106 

IZfPCH 

0.105 

MRCAM3 

0.105 

111TCE 

OT 

1.000 

113MCN 

3.890 

110CE 

0.156 

12DCLE 

0.109 

12DCLP 

0.051 

C6N6 

1.090 

CH2CL2 

0.014 

CN2CL2 

0.562 

CHa3 

0.054 

cLzaz 

222.000 

CLC6HS 

OT 

1.000 

ETC6HS 

OT 

1.000 

MRC6NS 

OT 

1.000 

UNITS 


S«p  9,  1990 


P«0«  17 


Installation:  Siarra  Ordnanea  Dapet 
Analytical  Rasul ti  for  Chaaiieal  Soil 
Proa:  01 -i an* 75  To:  09/07/90 
<loalaana  LT  and  NO  ara  axeludad) 


Sita:  BORE  OHO-11-SB  icontinuad) 


SAMPLE 

depth  ( 

SAMPLE 

Ift)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

15.0 

30-Mar-1990 

LN19 

NECTPE 

0.555 

UGG 

15.0 

30-«ar-199O 

LM19 

TCLEA 

GT 

1.000 

UGG 

15.0 

30-iaar-1990 

LM19 

rCLEE 

GT 

1.000 

UG6 

25.0 

30-iaar-1990 

LN19 

TRCLE 

0.028 

UG6 

15.0 

30-«ir-1990 

LM19 

TRCLE 

GT 

1.000 

UG6 

5.0 

30-Mar-1990 

LN19 

UHK076 

0.007 

UGG 

25. 0 

30-sar- 1990 

LM19 

UNIC092 

0.012 

UGG 

30.0 

30-iaar- 1990 

LM19 

UNK092 

0.021 

UGG 

15.0 

30-Mar- 1990 

LM19 

UIK094 

0.389 

UGG 

15.0 

30-aar-1990 

LM19 

UIK098 

1.110 

UGG 

15.0 

30-Mar- 1990 

LH19 

UHK103 

0.555 

UGG 

15.0 

30-air- 1990 

LN19 

UNK11S 

2.220 

UGG 

50.0 

30-aar-1990 

LM19 

uHKiaa 

0.007 

UGG 

60.0 

30-aar-1990 

LM19 

UNK128 

0.022 

UGG 

15.0 

30-aar-l990 

LN19 

UNK128 

0.555 

UGG 

15.0 

30-aar-1990 

LM19 

UK138 

3.330 

UGG 

15.0 

30-air- 1990 

LM19 

UNKU3 

0.555 

UGG 

15.0 

30-aar-1990 

LM19 

xriEN 

GT 

1.000 

UGG 

Sita:  BORE 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 

OMO-12-S8 

COMPOUHO  BOOL  CONCENTRATION 

UNITS 

5.0 

20-aar 

1990 

J019 

AS 

23.000 

UGG 

10.0 

iO-mr 

1990 

J019 

AS 

3.860 

UGG 

15.0 

20-wr 

1990 

J019 

AS 

6.310 

UGG 

20.0 

20-Hr 

1990 

J019 

AS 

6.150 

UGG 

25.0 

20-«ir 

1990 

J019 

AS 

1.560 

UGG 

30.0 

20-aM> 

1990 

J019 

AS 

4.170 

UGG 

35.0 

20-aM' 

1990 

J019 

AS 

1.860 

UGG 

AO.O 

20-aM> 

1990 

J019 

AS 

9.150 

UGG 

45.0 

20-mm> 

1990 

jei9 

AS 

3.880 

UGG 

50.0 

20-aw> 

1990 

J019 

AS 

7.630 

UGG 

60.0 

20-aar 

1990 

J019 

AS 

3.870 

UGG 

70.0 

28-aM> 

1990 

J019 

AS 

4.070 

UGG 

80.0 

20-aBr 

1990 

J019 

AS 

4.540 

UGG 

90.0 

20-aar 

1990 

J019 

AS 

4.860 

UGG 

95.0 

20-aar 

1990 

J019 

AS 

3.550 

UGG 

20.0 

20-aar 

1990 

J019 

AS 

4.630 

UGG 

5.0 

20-aar 

1990 

Jfll 

BA 

330.000 

UGG 

10.0 

20-aar 

1990 

JS11 

BA 

69.200 

UGG 

15.0 

20-aar 

1990 

JS11 

BA 

121.000 

UGG 

20.0 

20-aar 

1990 

JS11 

BA 

111.000 

UGG 

25.0 

20-aar 

•1990 

JS11 

BA 

84.000 

UGG 

40.0 

20-aar 

■1990 

JS11 

BA 

217.000 

UGG 

Sap  9,  1990 


P«««  18 


Inptallatlon:  Slarra  Ordnanca  Oapet 
Analytical  Raaulta  for  Chaptcal  Soil 
froa:  01*jan-75  To:  09/07/90 
(loolaana  LT  and  HO  ara  axciudad) 


Sita:  80K  DM0-12*S8  (continuad) 


SAMOLE 

SAMPtE 

TEST 

DEPTH  ( 

eft)  DATE 

MCTHOD 

45.0 

20-aar-1990 

JS11 

50.0 

20-(Mr-1990 

JS11 

20.0 

20-Hr-199O 

JS11 

60.0 

20-aar<1990 

JS11 

70.0 

20-PBr-199O 

JS11 

80.0 

20-par- 1990 

JS11 

90.0 

20-par- 1990 

JS11 

95.0 

20-oar-1990 

JS11 

5.0 

20-par- 1990 

JS11 

20.0 

20-par- 1990 

JS11 

40.0 

20-par- 1990 

JS11 

50.0 

20-par- 1990 

JS11 

40.0 

20-par- 1990 

JS11 

5.0 

20-PBr-1990 

JS11 

10.0 

20-par- 1990 

JS11 

15.0 

20-PBr-1990 

Jfll 

20.0 

20-Nar-1990 

Jfll 

25.0 

20-Nir-1990 

JS11 

40.0 

20-Pir-1990 

JS11 

45.0 

20-PNr-1990 

Jfll 

50.0 

20-par- 1990 

JS11 

20.0 

20-PBr-1990 

JS11 

60.0 

20-par- 1990 

JS11 

70.0 

20-par- 1990 

JS11 

80.0 

20-PBr-1990 

JS11 

90.0 

20-PBr-1990 

JS11 

95.0 

20-PBr-1990 

J811 

40.0 

20-Pir-1990 

JS11 

50.0 

20-nar-1990 

Jfll 

60.0 

20-PBr-1990 

Jfll 

90.0 

20-aiir-1990 

Jfll 

95.0 

20-PM-1990 

Jfll 

40.0 

20-PM-1990 

tJI19 

40.0 

20-pm>-1990 

UI19 

45.0 

20-aM-1990 

LN19 

60.0 

20-par- 1990 

LM19 

5.0 

20-nar-1990 

LN19 

10.0 

20-Nar-1990 

LN19 

15.0 

20-aar-1990 

IJI19 

20.0 

20-aBr-1990 

LN19 

5.0 

20-nar-1990 

LM19 

10.0 

20-PBr-1990 

IN19 

15.0 

20-aM‘-1990 

LII19 

20.0 

20-PM-1990 

UI19 

5.0 

20-aar-1990 

LM19 

10.0 

20-par- 1990 

LM19 

15.0 

20-aar-1990 

LM19 

COMMUNO  MOL 

CONCEHTBATION 

fA 

159.000 

BA 

195.000 

BA 

53.400 

BA 

290.000 

8A 

139.000 

BA 

76.700 

BA 

152.000 

BA 

342.000 

NO 

2.260 

NO 

2.720 

NO 

2.700 

NO 

2.130 

PB 

21.800 

V 

39.200 

W 

23.100 

V 

33.900 

V 

33.300 

V 

28.100 

V 

61.800 

V 

40.600 

V 

54.200 

V 

22.400 

V 

80.000 

V 

49.900 

V 

47.300 

V 

56.000 

V 

79.800 

ZN 

68.500 

ZH 

63.700 

ZN 

83.700 

ZN 

63.400 

ZN 

90.300 

AST 

0.020 

B2Ct.EE 

0.034 

f2a.CE 

0.021 

fzcin 

0.116 

NiC6HS 

0.001 

NiCMS 

0.001 

NiC6N5 

0.001 

NiCAN5 

0.001 

UNK071 

0.108 

UNK071 

0.103 

UNK071 

0.207 

UNK071 

0.104 

UNK076 

0.011 

iJNK076 

0.010 

UNK076 

0.021 

UNITS 


sap  9,  1990 


Papa  19 


(natadation:  Sfarra  Ordnanea  Oapet 
Analytical  Raaulta  for  ChaMtcal  Soil 
Fro*:  01-jan-79  To:  09/07/90 
(loelaara  lT  and  NO  ara  axcludad) 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


20.0  20>Mr<1990 


SAMPLE  SAMPLE 
DEPTH  (ft)  DATE 


5.0 

20-«ar> 1990 

10.0 

20-aar-1990 

15.0 

20-aar>1990 

20.0 

20-Mr-1990 

25.0 

20-Mr<t990 

30.0 

20*«ir*1990 

35.0 

20-Nar-1990 

40.0 

20<Mr-1990 

45.0 

20>aar<1990 

50.0 

20-aiP'1990 

60.0 

20-«r<1990 

70.0 

20*«r-1990 

ao.o 

20-wr'199Q 

90.0 

20<a*r-1990 

95.0 

20-«ir-1990 

50.0 

20-«Br<1990 

5.0 

20-PBr-1990 

15.0 

20-Pdr-1990 

20.0 

20-air- 1990 

25.0 

20-air'1990 

40.0 

20-air- 1990 

45.0 

20-aM-1990 

50.0 

20-air- 1990 

60.0 

20-air- 1990 

70.0 

20-aM»1990 

50.0 

20-aw-1990 

80.0 

20-aM-1990 

90.0 

20-aM‘-1990 

95.0 

20-air- 1990 

5.0 

20-air- 1990 

15.0 

20-aM>-1990 

40.0 

20-aM‘-1990 

70.0 

20-air- 1990 

15.0 

20-aM-1990 

95.0 

20-air- 1990 

5.0 

20-air- 1990 

15.0 

20-aw-1990 

20.0 

20-aM-1990 

25.0 

20-aM-1990 

ta:  BORE  OMO-12-S8 

TEST 

METHOD 

COMPOUNO 

LM19 

UNK076 

ta:  BORE  OMO-13-SB 

TEST 

METHOD 

COMPOUNO 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

JS11 

BA 

JS11 

BA 

JS11 

BA 

JS11 

BA 

JS11 

BA 

Jfll 

BA 

J811 

BA 

Jfll 

BA 

Jfll 

BA 

Jfll 

BA 

Jfll 

BA 

Jfll 

BA 

Jfll 

BA 

Jfll 

NO 

Jfll 

NO 

Jfll 

NO 

Jfll 

HO 

Jfll 

PO 

Jfll 

Pf 

Jfll 

V 

Jfll 

V 

Jfll 

w 

Jfll 

y 

(continuad) 


BOOL  CONCENTRATION 
0.010 


BOOL  CONCENTRATION 

19.000 

2.410 

10.100 

3.570 

3.060 

3.3M 

1.210 

7.930 
3.100 
3.440 
4.110 
0.250 

7.930 
0.130 
2.020 
3.210 

410.000 

370.000 

61.000 

122.000 

173.000 

1U.OOO 

119.000 

300.000 

204.000 

122.000 

145.000 

234.000 

370.000 

3.470 

2.690 

2.890 

3.410 
17.800 
11.600 
66.900 

106.000 

23.700 

42.700 


UNITS 


UGC 


UNITS 


sap  9,  1990 


Papa  20 


Inatallatlon:  Siarra  Or«wiea  Oapet 
Analytical  laaulta  for  Chapical  Soil 
fro«:  01*jan-75  To:  09/07/90 
(loolaana  LT  and  NO  ara  axeludad) 


Sita:  MKE  0M-13-M  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

CONPOUHO 

SOOL  CONCENTRATION 

40.0 

20-Mr>1990 

JS11 

V 

48.800 

45.0 

20-Mir-199O 

JS11 

V 

U.600 

50.0 

20*Mr-1990 

JS11 

V 

28.300 

60.0 

20*apr-1990 

JS11 

V 

78.500 

70.0 

20-par- 1990 

JS11 

V 

43.900 

50.0 

20-aBr-1990 

JS11 

V 

U.100 

80.0 

20-aar-1990 

JS11 

V 

66.000 

90.0 

20-aar-199Q 

JS11 

V 

58.600 

95.0 

20-aar-1990 

JS11 

V 

86.500 

5.0 

20-Rar-1990 

JS11 

ZM 

80.300 

15.0 

20-aar-1990 

JS11 

ZN 

151.000 

40.0 

20-air- 1990 

JS11 

ZN 

57.700 

45.0 

20-aar-1990 

JS11 

ZN 

57.900 

60.0 

20-aar-1990 

JS11 

ZN 

81.900 

80.0 

20-air- 1990 

JS11 

ZM 

67.300 

90.0 

20-aar-l990 

JS11 

ZM 

88.200 

95.0 

20-aar-1990 

Jttt 

ZN 

96.300 

10.0 

20-aar-1990 

LH10 

Hpa 

0.008 

70.0 

20-air- 1990 

LM19 

82CLEE 

0.011 

25.0 

20-air- 1990 

LM19 

UMK055 

0.011 

50.0 

20-air- 1990 

LN19 

UMKOSS 

0.022 

50.0 

20-air- 1990 

LM19 

UMK055 

0.011 

Site:  OORE  0S8-01-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COIPQUHD 

BOOL 

CONCEHTRATION 

0.0 

03-aw>-1990 

JD19 

AS 

3.330 

5.0 

03-aM-1990 

J019 

AS 

6.120 

13.0 

03-aM>-1990 

JD19 

AS 

16.000 

Sfti:  DONE  OSO-OZ-MIM 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

1  OATE 

METHOD 

CQMrajNO 

SOOL 

CONCENTRATION 

1.0 

06-air- 1990 

JD19 

AS 

2.010 

5.0 

06-air- 1990 

4119 

AS 

2.320 

35.0 

06-aar-1990 

JD19 

AS 

3.150 

40.0 

06-air- 1990 

JD19 

AS 

10.600 

UNITS 


I 


§  g  g  §  ;  !  §  §  g  I !  §  §  §  §  §  §  g  g  g  §  §  g  §  H  i  g  §  §  §  §  § 


S«p  9,  1990 


Pa««  21 


Inatallatton:  Siarra  Ordnanca  Oacet 
Analytical  Raaulta  far  Choaileal  Soil 
Frfl«t  01-jan-75  To:  09/07/90 
(loolaM  LT  and  MO  ara  txciudad) 


Site:  me  osa-04-MM 


SAMPLE 

OEPTM  (ft) 

SAMPLE 

DATE 

TEST 

MCTHOO 

COMPOUND  BOOL 

CONCENTIUTIGN 

UNITS 

1.0 

05-«ar-199O 

J019 

AS 

7.530 

UCG 

5.0 

05-iaar-1990 

J0 19 

AS 

2.A20 

UG6 

20.0 

os-mar- 1990 

J019 

AS 

5.0SO 

UGC 

Slta:  me 

TMT-07-S» 

SAMPLE 

SAMPLE 

TeST 

DEPTH  (ft] 

OATS 

MeTHOO 

COMPOUND 

BOOL  COHCENTtATIOM 

UNITS 

35. 0 

03-apr-1990 

J01S 

se 

0.385 

UGC 

5.0 

03-apr*1990 

J019 

AS 

3.550 

UCO 

10.0 

03-apr-1990 

J019 

AS 

2.940 

UG8 

15.0 

03-apr-1990 

J019 

AS 

9.690 

UG6 

20.0 

03-apr-199Q 

J019 

AS 

4. TOO 

UGG 

25.0 

03-apr-1990 

J019 

AS 

4.880 

UG8 

30.0 

03-aDf-1990 

J019 

AS 

5.350 

UGG 

35.0 

03-apr-1990 

J019 

AS 

4.080 

UGG 

40.0 

03-apr-1990 

J0t9 

AS 

6.370 

UGG 

45.0 

03-apr-1990 

J019 

AS 

9.570 

UGG 

50.0 

03-apr-1990 

J019 

AS 

5.940 

UGC 

55.0 

03-apr-1990 

J019 

AS 

15.000 

UGG 

40.0 

03*apr-1990 

J019 

AS 

6.180 

UCG 

35.0 

0S-apr*1990 

LW12 

24DTNT 

2.540 

UGG 

35.0 

03-apr-1990 

LU12 

240NT 

0.935 

UGG 

35.0 

03-apr-1990 

LU12 

TiTSYL 

0.750 

UGG 

S 

la:  8088 

TMT-OS-Sa 

SAMPLE 

SAIMJ 

TEST 

DEPTH  (ft] 

OATI 

MHIHD 

CCMPQUMO 

BOOL  CONCeNTSATION 

UNITS 

5.0 

03-iMr-1990 

J019 

AS 

5.160 

UGG 

10.0 

03-apr-l990 

J019 

AS 

3.640 

UGG 

15.0 

03-apr-1990 

J019 

AS 

2.800 

UGG 

20.0 

03-apr-1990 

J019 

AS 

7.760 

UGG 

25.0 

03-aMr-l990 

J019 

AS 

2.960 

UGG 

30.0 

03-apr-1990 

J019 

AS 

2.750 

UGG 

35.0 

a3<aGr-1990 

J0 19 

AS 

3.220 

UGG 

40.0 

03-aMr-l990 

J019 

AS 

4.150 

UGG 

45.0 

03-apr-1990 

J019 

AS 

3.240 

UGG 

50.0 

03-aMr-1990 

J019 

AS 

4.530 

UGG 

55.0 

03-apr*1990 

J019 

AS 

14.000 

UGG 

35.0 

03-apr-1990 

J019 

AS 

3.250 

UCG 

S«p  9,  1990 


9a9«  22 


(natal l«t Ion:  Sfarra  OrAianca  Oaeet 
Analytical  llaaulta  for  Chaaical  Soil 
FroBt  01-jan*7S  To;  09/07/90 
(■oolaana  LT  and  NO  aro  axeiudad) 


Site:  KMI  TNT-Oa-Sa  leontinuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUHO  MOL  COMCEHTIATION 

UNITS 

S.O 

03-apr-1990 

JS11 

Pt  29.S00 

UG8 

Si  to:  BONE 

TMT-09-SD 

SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

(ft)  DATE 

METHOD 

COMPOUND 

■OOL  CONCENTIATION 

UNITS 

S.O 

03*apr*1990 

JD19 

AS 

5.7W 

UG6 

10.0 

03-apr-199Q 

JD19 

AS 

3.180 

UGO 

1S.0 

OS-MP'im 

JD19 

AS 

A.470 

UG8 

20.0 

03*apr*1990 

JD19 

AS 

5.090 

UGG 

2S.0 

03*apr*1990 

J019 

AS 

3.4« 

UGO 

30.0 

03-apr-1990 

JD19 

AS 

3.640 

UGG 

3S.0 

03-Mr*1«W 

JD19 

AS 

5.000 

UGG 

40.0 

03<aMr*1990 

JD19 

AS 

5.020 

UGG 

45.0 

03>aMr<19W 

JD19 

AS 

3.180 

UGG 

50.0 

03*apr*1990 

J019 

AS 

3.680 

UGG 

SS.O 

03-app>19«0 

JD19 

AS 

10.7W 

UGG 

35.0 

03>apr-1990 

J019 

AS 

6.350 

UGG 

S.O 

03-apr-l990 

JS11 

PO 

13.100 

UGG 

35.0 

03-apr*1990 

JS11 

2N 

64.100 

UGG 

Site:  80n 

SAMPLE  SAWLE  TEST 

DEPTH  (ft)  DATE  METNOO 

THT-10-S8 

CCMOUNO  SOOL  CONCENTUTION 

UNITS 

S.O 

02'Mr-1990 

J019 

AS 

8.860 

UGG 

10.0 

02-apr*1990 

J019 

AS 

4.060 

UGG 

15.0 

02>aMr-1990 

J019 

AS 

8.320 

UGG 

20.0 

02-apr-1990 

J019 

AS 

9.170 

UGG 

23.0 

oa-apr-lflO 

X19 

AS 

4.360 

UGG 

30.0 

02-apr-1990 

JD19 

AS 

4.370 

UGG 

33.0 

02-apr-1990 

J019 

AS 

2.670 

UGG 

40.0 

02*apr*1990 

J019 

AS 

6.490 

UGG 

43.0 

02>apr<1990 

J019 

AS 

1.610 

UGG 

50.0 

02-Mr*19W 

»19 

AS 

10.700 

UGG 

33.0 

02>apr<1990 

J019 

AS 

6.330 

UGG 

S.O 

02-aMr-1990 

JS11 

Pt 

8.280 

DOG 

15.0 

02>apr-1990 

JS11 

28 

37.500 

UGG 

30.0 

02-apr-1990 

JS11 

ZN 

67.900 

UGG 

33.0 

02*apr-1990 

JS11 

ZN 

61.300 

UGG 

45.0 

02-a|M-1990 

JS11 

ZH 

71.000 

UGG 

Sap  9,  1990 


9a«a  23 


Inatallatien:  Siarra  Ordnanca  Oapot 
Analytical  Aaaulta  for  Chaateal  Soil 
Froai:  01-ian-75  To;  09/07/90 
(Boolaana  lT  and  no  are  axeludad) 


Sita:  8001  TMT*10-SS  (continued) 


SAMPLE 

DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

■OOL  COHCENTtATION 

35.0 

02-apr-1990 

LM19 

MEC6HS 

0.001 

15.0 

02-apr-1990 

LN19 

UNNOri 

0.021 

Si 

ita:  BONE 

TNT- 11 -Si 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTBATIQN 

5.0 

Q2-apr'1990 

J019 

AS 

2.900 

10.0 

02-apr-1990 

U019 

AS 

3.750 

15,0 

02*apr-1990 

J019 

AS 

16.000 

20.0 

02*apr-1990 

J019 

AS 

5.620 

25.0 

02-apr-199Q 

J019 

AS 

1.820 

30.0 

02*apr*1990 

J019 

AS 

2.080 

35.0 

02-apr*199O 

J0 19 

AS 

4.120 

40.0 

02-app-1990 

J019 

AS 

3.580 

45.0 

02*apr-1990 

J019 

AS 

3.140 

50.0 

02-apr-1990 

J019 

AS 

8.120 

35.0 

02-apr*1990 

J019 

AS 

3.530 

15.0 

02>apr'l990 

JS11 

2N 

80.300 

35.0 

02-apr*1990 

LM19 

UNK112 

0.008 

Site;  BONE 

TNT-12-S8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ftj 

1  DATE 

NTTHOO 

COMPOUND 

BOOL  CONCENTMTIOM 

40.0 

06-iMr<1990 

J019 

AS 

2.820 

35.0 

04<^-1990 

JS11 

ZN 

65.600 

40.0 

04-^-1990 

LM19 

TICIE 

0.003 

5.0 

04-ipr-1990 

LW12 

139TNf 

18.000 

10.0 

04-apr-1990 

LW12 

135TNB 

38.000 

15.0 

04-apr-1990 

LW12 

135TM8 

49.000 

20.0 

04-apr-1990 

LW12 

13STN8 

14.900 

25.0 

04-apr*1990 

LH12 

13STN8 

11.700 

30.0 

04-apr-1990 

LW12 

135TNf 

7.780 

35.0 

04-apr-1990 

LW12 

135TNS 

7.980 

40.0 

04-apr*1990 

LW12 

135TNi 

1.320 

45.0 

04-apr-mo 

LW12 

13STN9 

1.300 

50.0 

04-apr-1990 

LU12 

135TNB 

2.350 

40.0 

0A-apr-199C 

LW12 

13STN8 

0.837 

UNITS 


UOG 

UCC 


UNITS 


§  g  §  §  g  I  g  §  §  §  §  g  ;  I  ^  ^  §  g  g  g  §  g  §  §  g  g  g 


S«p  9,  1990 


Pa««  24 


Installation:  Siarra  Ordnanea  Depot 
Analytical  aesults  for  chwical  Soil 
from:  01-jan-75  To:  09/07/90 
(■ooloona  LT  and  NO  are  euludad) 


Site:  MNE  THT-12-SE  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH 

Cft)  DATE 

METHOD 

COWOUHO 

BOOL  CONCENTRATION 

5.0 

04-apr-1990 

LW12 

244TMT 

26.000 

10.0 

04-apr-19W 

LW12 

24dTNT 

4.010 

15.0 

04-wr-1990 

LW12 

244TNT 

14.300 

20.0 

04-apr-1990 

LU12 

24dTHT 

9.4W 

25.0 

04-apr*1990 

LW12 

240TNT 

3.730 

30.0 

04-apr-1990 

LW12 

244TNT 

4.620 

35.0 

04-apr-1990 

LU12 

240TNT 

0.494 

10.0 

04-apr*1990 

LW12 

240HT 

0.959 

15.0 

04-apr-1990 

LH12 

240NT 

1.940 

20.0 

04<apr'1990 

LH12 

240HT 

0.995 

23.0 

04-«r-1990 

LU12 

240IIT 

0.769 

30.0 

04-apr-1990 

LW12 

240NT 

0.739 

5.0 

04-^>19W 

LU12 

HW 

4.9M 

10.0 

04*^-1990 

LU12 

NW 

14.900 

15.0 

04>apr-19W 

LU12 

Ml 

3.860 

20.0 

04-idr-19W 

LU12 

NMI 

1.410 

23.0 

04>iipr-1990 

Ltn2 

HW 

3.120 

30.0 

04-apr-1990 

LW12 

HW 

2.280 

33.0 

04-apr-19«0 

LW12 

HW 

2.320 

5.0 

04<^<1«W 

LU12 

KOI 

59.000 

10.0 

04-«r-1«90 

LU12 

wx 

16.200 

15.0 

04<apr-1990 

LU12 

ROX 

4.720 

20.0 

04>apr-199O 

LW12 

NOX 

2.720 

23.0 

04-apr-1990 

LW12 

nx 

9.560 

30.0 

04-W1990 

LW12 

ROX 

4.350 

33.0 

04-«r-1990 

LH12 

ROX 

12.000 

40.0 

04- wr- 1990 

LU12 

ROX 

1.9W 

43.0 

04-apr-1990 

LW12 

ROX 

1.340 

50.0 

04-^-1990 

LW12 

ROX 

1.770 

40.0 

a4>apr*f990 

IW12 

ROX 

1.260 

Sita:  SORE 

TNT-13-S8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

Cft)  DATE 

WTNQO 

OOMPOUNO 

lOOL  CONaNTRATION 

40.0 

05-apr*1990 

J019 

AS 

3.040 

5.0 

0S*apr-1«*0 

LN19 

TRCU 

0.028 

3.0 

05-apr-1990 

LH12 

35TNS 

29.000 

10.0 

05*iMr*'*W 

LW12 

1SSTMS 

25.000 

13.0 

OS-apr-im 

LW12 

13STNS 

30.000 

20.0 

0S-apr*1«*0 

LW12 

135THS 

22.000 

25.0 

05>wr*1990 

LU12 

13STNS 

35.000 

30.0 

0S>arf»199O 

LH12 

13STHS 

6.930 

35.0 

05*ipr-1990 

LW12 

1SSTHO 

3.810 

S«p  9,  1990 


29 


Installation:  Slarra  Or^Mnca  Oapet 
Analytical  Rsaulta  for  Chaaiical  Soil 
fra«j  01*jan-75  To;  09/07/90 
(■oolaono  LT  and  NO  ara  axcludad) 


SIta:  URE  TNT>13-SI  (cantinusd) 


SAII9LE  SAWLE 

DEPTH  (ft)  DATE 

TEST 

METHOD 

CONCENTRATtON 

40.0 

05'apr 

1990 

LUt2 

13STNi 

10.200 

45.0 

09*apr 

1990 

LW12 

13STNS 

3.320 

50.0 

05*apr 

1990 

Ly12 

13STN0 

6.620 

40.0 

05-apr 

1990 

LH12 

13STM 

11.200 

10.0 

09-apr 

1990 

LW12 

240THT 

1.230 

15.0 

09*apr 

1990 

I.H12 

240TNT 

2.260 

20.0 

05*apr 

1990 

LU12 

24ATNT 

5.260 

25.0 

05-apr 

1990 

I.U12 

24dTMT 

11.400 

30.0 

05-apr 

1990 

LH12 

249THT 

3.690 

35.0 

OS-apr 

1990 

LH12 

24dTHT 

1.120 

40.0 

09-apr 

1990 

LW12 

240THT 

1.720 

40.0 

09-apr 

1990 

LU12 

246TNT 

1.120 

15.0 

09-apr 

1990 

LU12 

240HT 

1.640 

20.0 

09-apr 

1990 

LU12 

240NT 

0.095 

25.0 

09-apr 

1990 

LH12 

2A0NT 

3.990 

40.0 

09-apr 

1990 

LW12 

240MT 

0.496 

40.0 

09-apr 

1990 

LW12 

240HT 

0.600 

5.0 

09-apr 

1990 

LU12 

HMX 

4.730 

10.0 

OS-apr 

1990 

LH12 

HMK 

5.330 

1S.0 

09-apr 

1990 

LU12 

HMK 

9.290 

20.0 

OS-apr 

1990 

I.H12 

HNR 

3.9SO 

29.0 

OS-apr 

1990 

LU12 

mu 

17.900 

30.0 

09-apr 

1990 

LH12 

mu 

1.270 

35.0 

09-apr 

1990 

IU12 

mu 

0.017 

40.0 

OS-apr 

1990 

LH12 

mu 

0.921 

40.0 

OS-apr 

1990 

IW12 

mu 

0.921 

5.0 

OS-apr 

1990 

LU12 

wx 

2.100 

10.0 

OS-apr 

1990 

LH12 

EOX 

2.690 

19.0 

OS-apr 

1990 

Ltn2 

ROX 

3.670 

20.0 

OS-apr 

1990 

LW12 

nx 

4.900 

29.0 

OS-apr 

1990 

LW12 

ROX 

13.300 

30.0 

OS-apr 

1990 

LWia 

ROX 

2.000 

39.0 

OS-^ 

1990 

IU12 

ROX 

6.520 

40.0 

OS-apr 

1990 

Ltn2 

ROX 

0.460 

45.0 

OS-apr 

1990 

Ltf12 

ROX 

2.090 

50.0 

OS-apr 

1990 

IW12 

ROX 

1.070 

40.0 

OS-apr 

1990 

LW12 

ROX 

0.710 

UNITS 


Sap  9,  1990 
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Siarra  Orpnanea  Oaoot 
Analytical  Raaulta  for  Chaaiical  Soil 
FroBj  01-jan-7S  To:  09/07/90 
(■oelaans  LT  and  NO  ara  axeludad) 


Sfta:  MRE  TNT-U-SO 


SAMNLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

S.O 

09-apr-1990 

LU12 

10.0 

09-apr*1990 

LU12 

15.0 

09-apr-1990 

LU12 

20.0 

09-apr-19W) 

LW12 

25.0 

09-apr-1990 

LH12 

30.0 

09-apr-1990 

LH12 

35.0 

09-^-1990 

LU12 

45.0 

09-apr*1990 

LH12 

50.0 

09-apr*1990 

LH12 

40.0 

09*apr*1990 

LW12 

20.0 

09-apr-1990 

LU12 

2S.0 

09-apr-1990 

LU12 

30.0 

09-apr-1990 

LW12 

50.0 

09-apr-1990 

LW12 

5.0 

09-apr*199O 

LU12 

20.0 

09«asr*1990 

LW12 

50.0 

09<asr<1990 

LU12 

5.0 

09*apr-1990 

LW12 

10.0 

09-apr*1990 

LU12 

20.0 

09*apr*1990 

LU12 

25.0 

09-apr-1990 

LU12 

35.0 

09-apr-1990 

LH12 

10.0 

09-apr-1990 

LU12 

15.0 

<»9'-apr-1990 

LU12 

20.0 

Q9-apr*1990 

LW12 

25.0 

09-apr-1990 

LW12 

30.0 

09-apr*1990 

LU12 

35.0 

09-apr-1990 

LM12 

40.0 

09-apr-1990 

LU12 

45.0 

09-apr-1990 

LM12 

50.0 

09*apr-199O 

LH12 

40.0 

09-iNr*1990 

Lin2 

COMPOUND 

SQOl  CONCENTRATION 

. - . 

135TNG 

22.200 

135TNS 

16.600 

13STN0 

3.770 

135TNG 

7.170 

135TNG 

5.900 

13STMG 

5.260 

13STHG 

9.280 

13STHH 

9.970 

135TNG 

10.400 

13STNG 

3.730 

246THT 

3.420 

246THT 

1.190 

24ATNT 

1.150 

246THT 

1.130 

24DNT 

1.160 

24DNT 

1.120 

260NT 

0.557 

HW 

5.190 

HMK 

5.280 

HNK 

1.870 

HKK 

1.040 

NNX 

0.713 

RDX 

0.790 

RDX 

1.140 

RDX 

2.460 

RDX 

3.840 

RDX 

1.360 

RDX 

6.630 

RDX 

1.400 

RDX 

3.550 

RDX 

5.7D0 

RDX 

3.420 

UNITS 


UGS 

UG6 

UGS 

UGS 

UGS 

UGS 

UGS 

USS 

UGS 

UGS 

UGS 

UGS 

UGS 

UGS 

UGG 

UGS 

UGG 

UGG 

UGG 

UGS 

UGG 

UGS 

UGG 

UGG 

UGG 

UGG 

UGS 

UGG 

UGG 

UGS 

UGS 

UGG 


Sitd:  GQGC  THT-15-S0 


smnle  smnlk 

OCNTH  (ft)  DATE 


TEST 

method  COMHOUHO  EQOL  CONCENTRATION  UNITS 


5.0 

03-apr 

1990 

J019 

10.0 

03-apr 

1990 

JD19 

15.0 

OS'Rpr 

1990 

J019 

20.0 

OS-apr 

1990 

J019 

AS 

25.0 

05-apr 

1990 

J019 

AS 

30.0 

09*apr 

1990 

J019 

AS 

35.0 

05-^ 

1990 

J019 

AS 

40.0 

05-apr 

1990 

J019 

AS 

45.0 

OS-apr 

1990 

J019 

AS 

4.510 

UGG 

3.090 

UGS 

13.000 

UGG 

1.230 

UGG 

2.910 

UGS 

9.570 

UGG 

4.220 

UGS 

5.300 

UGG 

2.440 

UGG 

S«p  9,  1990 
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Irwtallation:  siarra  Ordnanea  Bapet 
Analytical  Raaulta  for  Chaaiieal  Soil 
Frea:  01-jan>7S  To:  09/07/90 
(looloano  LT  and  NO  ara  aaeludad) 


Sita:  8088  THT-16-S8 


SAMPLE 

SAMPLE 

TEST 

DEPTH  < 

[ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

5.0 

10-apr-1990 

J019 

AS 

5.700 

10.0 

10-apr-1990 

J019 

AS 

3.520 

15.0 

10-apr-1990 

J019 

AS 

15.000 

20.0 

10-apr-1990 

J019 

AS 

1.680 

25.0 

10-apr-1990 

J019 

AS 

7.940 

30.0 

10-apr*1990 

4019 

AS 

7.710 

35.0 

10-aor*19W 

4019 

AS 

4.210 

40.0 

10-apr-1990 

4019 

AS 

4.430 

45.0 

10-apr-1990 

4019 

AS 

2.380 

50.0 

10-apr-1990 

4019 

AS 

3.080 

45.0 

10-apr-1990 

4811 

ZN 

57.600 

5.0 

10-apr*1990 

LW12 

13STN8 

19.300 

10.0 

10*apr*1«8a 

LW12 

13STN8 

33.000 

15,0 

10*aor-19M 

I.W12 

1SSTH8 

42.000 

20.0 

10-aor>1990 

LW12 

13STN8 

12.400 

25. 0 

10-apr-1990 

LW12 

135TNS 

7.260 

30.0 

10-aor-19M 

LU12 

135TH8 

4.870 

35.0 

lO-apr-lOW 

LV12 

13STN8 

10.100 

40.0 

10-apr-1990 

LU12 

13STH8 

8.540 

25.0 

10-apr-1990 

LU12 

135TN8 

7.060 

5.0 

10-apr-1990 

LW12 

248THT 

16.700 

10.0 

10-apr-1990 

LUIS 

246THT 

2.060 

20.0 

10-apr-1990 

LW12 

24«TNT 

2.720 

20.0 

10-ior-1990 

LU12 

240NT 

1.640 

20.0 

10-apr-1990 

LV1Z 

«W 

0.929 

25.0 

10-apr-1900 

IW12 

lOX 

0.711 

30.0 

10>apr-1990 

LW12 

ROM 

0.686 

35.0 

10*aor<1«W 

LV12 

ROK 

0.892 

40.0 

lO-apr-lOW 

LW12 

ROX 

1.740 

45.0 

10<apr>1990 

Ltf12 

ROX 

2.080 

50.0 

10-aor-t«TC 

Ltf12 

ROX 

1.720 

Sfta:  SORE 

TlfT-17-Sl 

SAMPLE 

SAMPLE 

TEST 

OEPTN  <ft)  DATE 

METNOO 

CQPPOUNO  KXX 

CONCENTRATION 

5.0 

09<apr-1990 

«19 

AS 

3.580 

10.0 

09'aor-1990 

4019 

AS 

3.250 

15.0 

09-aor-1990 

4019 

AS 

5.180 

20.0 

09-apr-1990 

4019 

AS 

1.680 

25.0 

09<aor-19W 

4019 

AS 

4.360 

30.0 

09-aor*1990 

4019 

AS 

13.000 

35.0 

09-aor-1990 

4019 

AS 

4.470 

40.0 

09-aMr-1990 

4019 

AS 

3.700 

iSISISmi  i  ii!88!ii3SS!!8!!il!!!  s  i  88888888 


S«P  9,  1990 
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Inatallatien:  Siarra  Or^unea  Oapot 
Analytical  Rasul ts  for  Chaaical  Soil 
Froat  01 *j an- 75  To;  09/07/90 
(loolaana  LT  and  NO  ara  axcludod) 


Sita:  MK  THT-17-sa  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

MCTHOO 

45.0 

09-app-1990 

J0 19 

50.0 

09-apr- 1990 

J0 19 

40.0 

a9-apr-1990 

■jsii 

5.0 

09-app-1990 

LU12 

10.0 

09-app-1990 

LW12 

15.0 

09-apr- 1990 

LW12 

20.0 

09-apr- 1990 

LW12 

25.0 

09-apP-1990 

Lyi2 

30.0 

09-apr-1990 

LU12 

35.0 

09-apr- 1990 

LU12 

40.0 

09-apr- 1990 

LU12 

45.0 

09-^-1990 

LW12 

50.0 

09-apr- 1990 

Lyt2 

25.0 

09-apr- 1990 

LWT2 

5.0 

09-apr- 1990 

LW12 

15.0 

09-apr- 1990 

lVt2 

40.0 

09-apr- 1990 

LU12 

50.0 

09-apr- 1990 

LU12 

Sita:  K»f 


SAMPLE 

SAMH.E 

TEST 

OEPTN  (ft)  DATE 

HETIHD 

5.0 

09-apr-1990 

J019 

10.0 

09-^-1990 

M19 

15.0 

09-apr- 1990 

J019 

20.0 

09-ipr-1990 

J019 

25.0 

09-ipr-1990 

J019 

30.0 

a9-apr-1990 

J019 

35.0 

09-apr- 1990 

J019 

40.0 

09-apr-1990 

«19 

45.0 

09-ipr-1990 

X19 

50.0 

09-apr- 1990 

X19 

25.0 

09-apr- 1990 

LU12 

5.0 

09-apr- 1990 

LU12 

10.0 

09-apr-1990 

LU12 

15.0 

09-apr- 1990 

LU12 

20.0 

09-apr- 1990 

LU12 

25.0 

09-apr- 1990 

LU12 

30.0 

09-apr- 1990 

LU12 

35.0 

09-app-1990 

LW12 

40.0 

09-^-1990 

LW12 

45.0 

09-apr- 1990 

LW12 

CQIgrtmft  %OOL 

CONCENTRATION 

AS 

A.090 

AS 

2.500 

ZN 

6A.100 

ISSTNfi 

16.900 

13STNG 

21.500 

135TNG 

14.000 

135TN0 

6.600 

13STNG 

11.200 

135TNG 

4.960 

135TM 

12.200 

135TtM 

17.400 

13STNG 

2.150 

135TNG 

12.900 

13STNG 

8.610 

249TMT 

2.650 

24PTMT 

1.910 

SOX 

1.510 

SOX 

1.900 

RT-IO-SG 

COMPOUND  8Q0C 

CONaNTSATION 

AS 

3.420 

AS 

4.810 

AS 

3.840 

AS 

2.460 

AS 

8.510 

AS 

10.800 

AS 

4.240 

AS 

2.0GO 

AS 

3.280 

AS 

3.960 

15STNG 

7.KM 

13STHG 

22.100 

139TNG 

21.000 

139THG 

27.000 

139THG 

4.350 

ISSTIM 

7.460 

13STNG 

5.730 

13STNS 

11.000 

139TNS 

6.830 

13STNS 

1.950 

UNITS 


U6C 

UGS 

UG6 

UOfi 

UGC 

UGfi 

UCC 

UCfi 

uca 

uee 

UG6 

U68 

UG& 

UGfi 

UGfi 

UGfi 

UGfi 

UGfi 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

IMG 

UGG 

UGG 

IMG 

UGG 

UGG 

IMG 

UGG 


S«p  9,  1990  tnttadatlon:  Slarra  Or^ianea  Oapet  Paga  30 

Analytical  Raaulta  for  Chaaical  Soil 
Praa:  01*jan-75  To;  09/07/90 
(loelaana  LT  and  NO  ara  axcludad) 


Sita:  MM  THT-18*sa  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND  MOL 

CONCENTRATION 

UNITS 

SO.O 

09-apr-19«0 

LU12 

135TNt 

0.715 

UG6 

25.0 

09-^-1990 

LW12 

246THT 

0.477 

UGO 

S.O 

09- apt* 1990 

Lyl2 

240TNT 

1.870 

UGG 

10.0 

09-apr-t990 

LU12 

24dTNT 

0.955 

UG6 

15.0 

09*apr-1990 

LU12 

246TNT 

8.710 

U66 

25.0 

09-apr*1990 

LU12 

246TNT 

0.722 

UGO 

25.0 

09-apr*1990 

LU12 

240NT 

0.481 

UGG 

15.0 

09-apr-1990 

LW12 

240NT 

1.440 

UGG 

25.0 

O9<a0r-199O 

LU12 

240NT 

0.723 

UGG 

15.0 

09-^-1990 

LW12 

NON 

0.875 

UGG 

35.0 

09*apr-1990 

LW12 

MX 

1.100 

UGG 

40.0 

09-apr-1990 

Lyl2 

MX 

0.450 

UGG 

45.0 

09-apr*1990 

Lyi2 

MX 

0.645 

UGG 

SIta:  lOM 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 

TNT-19-S8 

COMPOUM  IDOL  CONCENTRATION 

UNITS 

S.O 

10*apr 

1990 

J019 

AS 

4.220 

UGG 

10.0 

10<apr 

1990 

J019 

AS 

3.630 

UGG 

15.0 

10'apr 

1990 

J019 

AS 

8.340 

UGG 

20.0 

10-apr 

1990 

J019 

AS 

2.830 

UGG 

25.0 

lO-aor 

1990 

J019 

AS 

6.710 

UGG 

30.0 

lO-apr 

1990 

J019 

AS 

29.000 

UGG 

35.0 

10*apr 

1990 

J019 

AS 

4.240 

UGG 

40.0 

10*apr 

1990 

J019 

AS 

1.1M 

UGG 

45.0 

lO-apr 

1990 

J019 

AS 

4.520 

UGG 

SO.O 

10*apr 

1990 

J019 

AS 

2.5M 

UGG 

25.0 

10-apr 

1990 

LW12 

ISSTNG 

4.080 

UGG 

S.O 

10*apr 

1990 

LU12 

135TN8 

16.400 

UGG 

10.0 

10-apr 

1990 

LU12 

13STN8 

26.000 

UGG 

15.0 

10-apr 

1990 

Lin2 

135TN8 

9.830 

UGG 

20.0 

10-apr 

1990 

LW12 

13STNB 

4.4M 

UGG 

25.0 

10-apr 

1990 

LU12 

139TN8 

5.1M 

UGG 

SO.O 

10-apr 

1990 

LU12 

135TNB 

2.720 

UGG 

35.0 

IO-mt 

1990 

Lyi2 

13STNB 

10.500 

UGG 

40.0 

IO-mt 

1990 

LW12 

135TNB 

11.400 

UGG 

S.O 

10-apr 

1990 

LV12 

246TNT 

7.340 

UGG 

15.0 

10-apr 

1990 

LW12 

240NT 

1.000 

UGG 

35.0 

10-apr 

1990 

LUt2 

240NT 

0.465 

UGG 

40.0 

10-apr 

1990 

LU12 

240NT 

0.469 

UGG 

35.0 

10-apr 

1990 

LU12 

MX 

1.240 

UGG 

40.0 

10-apr 

1990 

Lin2 

MX 

1.190 

UGG 

S«p  9,  1990 


Pa««  31 


Installation:  Siarrs  Ordnanea  Oapot 
Analytical  Raaults  for  Chaaical  Soil 
Froai:  OI-ian-75  To:  09/07/90 
(■oolaana  LT  and  NO  ara  axeludad) 


Sita:  C»P 

THT-01-SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (fn 

1  DATE 

METHOD 

COMPQUNO 

SOOL 

CONCENTRATtON 

UNITS 

0.5 

0«-apr-1990 

00 

IGMIT 

2S.OOO 

OECC 

0.5 

04-apr-1990 

J019 

AS 

3.6AO 

UGfi 

0.5 

04<apr-1990 

LU12 

tSSTNt 

110.000 

UGfi 

0.5 

OA-apr-1990 

LU12 

2A6TMT 

12000.000 

UGS 

0.5 

0*-apr-1990 

LW12 

HMX 

7.000 

UOfi 

0.5 

0*-apr-1990 

LW12 

ROX 

310.000 

UGS 

Sita:  COMP 

TNT-02*SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  <ft] 

1  DATE 

METHOD 

CCMPQUHO 

lOOL 

CONCENTRATION 

UNITS 

0.5 

0A-apr*t990 

00 

lOMir 

05.000 

OECC 

0.5 

04<aMr*1«9Q 

J019 

AS 

4.570 

UG6 

0.5 

0*-aot-1990 

LUT2 

13STNB 

120.000 

UGC 

0.5 

04«apr*1990 

LU12 

244TNT 

4000.000 

UG6 

0.5 

04-apr-1900 

LWT2 

2AONT 

19.000 

UGC 

0.5 

04-apr-1990 

LW12 

HNt 

ZS.OQO 

UGC 

0.5 

0A-apr*1990 

LU12 

ROX 

1300.000 

UGG 

Sfta:  COMP 

THT-03*SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  OATS 

METHOD 

COMPOUND 

IQOL 

COMaHTRATIQN 

UNITS 

0.5 

0A-aMr*199O 

00 

I6MIT 

90.000 

OECC 

0.5 

0«*aMr'1990 

J019 

AS 

5.870 

UGG 

0.5 

OA-iOr-IWO 

LH12 

13STNE 

a.ooo 

UGG 

0.5 

0A<apr>1«n 

LW12 

2AATNT 

2200.000 

UGG 

0.5 

0A*apr*199O 

IW12 

2<ONT 

8.200 

UGG 

0.5 

0A*apr-19«0 

LWT2 

HMX 

10.000 

UGG 

0.5 

0A-apr-19W 

LU12 

ROX 

370.000 

UGG 

S«p  9,  1990 
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Installation:  siarra  Ordnwwa  Oaoot 
Analytical  Kaaulta  for  Chaaieal  Soil 
Fpob:  OI-jan-TS  To;  09/07/90 
(■oolaana  IT  and  NO  ara  axeludad) 


Sita:  COMd  TNT-OA-SS 


SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

•OOL 

CONCENTRATION 

UNITS 

O.S 

0A*apr*1990 

00 

IGHIT 

90.000 

DEOC 

O.S 

04-apr*1990 

J019 

AS 

5.0A0 

UG6 

0.5 

OA-apr<1990 

LU12 

ISSTHS 

94.000 

UOB 

O.S 

04-apr'1900 

LU12 

2AETHT 

8300.000 

UOO 

O.S 

04-apr>1990 

LU12 

RDX 

110.000 

UCfi 

Sita:  COMP 

THT-05-SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

lOOL 

CONCENTRATION 

UNITS 

0.5 

0A<apr«1990 

00 

tONIT 

50.000 

OEGC 

O.S 

0*>apr«1990 

00 

tONIT 

ST 

100.000 

DEOC 

0.5 

04*apr-1990 

J019 

AS 

5.990 

UGS 

0.5 

04<apr>1990 

J0t9 

AS 

4.180 

DOS 

O.S 

0A-apr*1990 

LH12 

135TNB 

41.000 

UOO 

O.S 

OA-apr-1990 

LW12 

13STNt 

43.000 

UOO 

0.5 

OA-apr-1990 

LU12 

2A4TNT 

6500. 000 

UOO 

0.5 

04-apr-1990 

LW12 

244TNT 

9900.000 

UOO 

O.S 

OA-apr-1990 

LW12 

RDX 

2.720 

UG6 

Sita:  COMP 

THT-06-SS 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

NETNOO 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.5 

04-apr*1990 

00 

IQHIT 

ST 

100.000 

DEGC 

0.5 

0A<apr<1990 

J019 

AS 

3.440 

UG6 

O.S 

04*a«r<1990 

LW12 

135TNI 

22.000 

use 

0.5 

04-apr-l990 

LW12 

2A0TNT 

5900.000 

UGG 

s«p  9,  1990 
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InataKation:  s<«rra  Ordranea  Oapot 
A'latytfeai  aaaulta  for  Chaaiicai  Soil 
ff«  01 -j  an- 75  To:  09/07/90 
<loo(aana  ir  and  no  ara  axcludad) 


Sfta;  CONP  rNT-07-$S 


SAMPLE 

DEPTH 

SAMPLE 
Cft)  DATE 

TEST 

NETIWO 

COMPaUHO 

■OOL 

CONCEMTEATtOM 

UNITS 

O.S 

0*-apr-1990 

00 

tCMIT 

72.000 

OEGC 

0.5 

OA-apr-1990 

J0 19 

AS 

3.210 

UCG 

O.S 

O.S 

04-apr-1900 

0*-apr-1990 

LW12 

LU12 

135TIM 

2AdTNT 

11.000 

290.000 

UGC 

UGC 

SIta:  COMP 

tht-oe-ss 

SMWLE  sample 

depth  (ft)  DATE 

TEST 

method 

CONPOMO 

•OOL 

CaHCENTEATtOH 

UNITS 

O.S 

OA-apr-IOOO 

00 

tCMtr 

•  ••• 

6T 

100.000 

OEGC 

0.5 

OA-adr-1990 

J019 

At 

3.030 

UOG 

O.S 

0.5 

0**app-1990 

OA-apr-1990 

LU12 

LW12 

issmt 

2A«THT 

1.420 

7.780 

UGC 

UGG 

ROUND  2  GROUNDWATER  SAMPLE  RESULTS 
ABANDONED  LANDHLL 


R«tUND  2  GROUNDWATER  SAMPl.E  RESULTS 
CHEMICAL  BURIAL  SITEATONSTRUCTMIN  DEBRIS  LANDFILL 
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ROUND  2  GROUNDWATER  SAMPLE  RESULTS 
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ROUND  2  GROUNDWATER  SAMPLE  RESULTS 
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9 


I  9 

—  a  C  •  5 


iV 

^  7 

Jills 

z  CA 


^  i  ^ 


T  o  5  :: 


||S2« 

H  “ 

5? 

*7  a  5  ^ 

^  CM 


iiU 

2  <  ^  “ 


^  ? 

r  a  s  2 


u  ui 

i|£ 

-  ccl 

^yii 


t  ;i 

gagaaasaa 

ebabdoeob 

yVyVVVVVV 

«  <iM 

V  V 

1  51 

2  ^  a  =  1  S  -  I  S 

v^|55§I 

ae2e*!6eb^ 

•  VyV*VV  V^ 

«» 

V  V 

1  a  1 

-^V^VVySg-ll 

g2g2.«a22H 

*v®v*vvv® 

20  (M 

V  «/ 

oral 

L 

T^Wn 

j<!:s.:|i|i| 

♦  yVV  V2R^fiS 

-SMOboee;: 

^  V  V  vvv 

20  iM> 

V  V 

_ “S^‘- 

66 

920 

J5?s;s=ilji| 

gsgssasss 

06^000660 

yVy  VVVVVV 

20  'Mk 

9r  ^ 

V  V 

0001 

9 

T/>" 

5i|5?S£||5|| 

sagaaasaa 

a6obocld66 

yVyVVVVVV. 

m 

♦  d 

V  V 

r^l  2ta«v^«|*8§g 


S5SS?ii||i|| 


A^SoSiHebe 

yV  V^  vvv 


p  p 

I  f  §  f 

■  J  U  U) 

Siil 


h>i  ii  lids 
|iliiipi|iii 


HI  111 

t”  m  I- 
2  2  Z 
C  M  C 

<  111  < 

u  a  u 


w 

£  I 

w  _  w 

£  i  2 
Sli 

m 

X  X  M 

u  u  - 


S  ID 

S  z 

X  X 

y  H 

III  HI 

Z  s 

«<  HI  S 


ii^ 


^  ®  Z 

S  d  S 

^  UI  d 

S  ^  d 
h  X  I 

<  ui  i 


.  o  *1 
3  ^  “V  *1 
=  a  ®  ^  _ 


5  =  I  2  ? 

^4  ®  ^ 

o  ✓  -  - 


—  Z  «  ■« 
<5  -  ^ 


T  Z  C  *! 
C  9  ^ 


r*  _  c  « 
—  *  9  » 

9  —  C 


—  «  «  *4  « 
9  _  ^  ^ 


^  ^  o  *» 

—  ^  9  <^4  »J 

9  4  I 


^  —  X 

X  T  — 
*  X 


ROUND  2  GROUNDWATER  SAMPLE  RESULTS 
TNT  LEACHING  BEDS 
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Analytical  Method  Reporting  Limits 


am  James  M.  Montgomery 
Consulting  Engineers  Inc. 


Table  1 
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LMia 

E2T11ACTABL£  ORGANICS  IN  SOIL  BY  CC/MS 


>tAM£ 

gTOItgT 

rntir.  WAWE 

CJO.  I 

[!£& 

siasE 

12<*TC3 

99492 

1.2. 4-TRICHL0R0BEN2ENE 

0.04 

13 

0.301 

12DCL3 

99470 

l,2-0ICBLORO8EMZENE 

0.11 

13 

0.734 

13DCLB 

99472 

1,3-DICBLOROBENZENE 

0.13 

13 

0.724 

14DCLB 

99469 

1,4.0ICBLOROBENZENE 

0.098 

13 

0.715 

24DCLP 

99498 

2.4.0ICBLOROPBSHOL 

0.18 

13 

0.909 

240MPN 

99499 

2.4-DlMETBYLPHEHOL 

0.69 

1.3 

0.917 

240NP 

99493 

2.4-OIHITROPaENOL 

2.1 

6 . 7 

0 .816 

24DNT 

99474 

2.4-DIHlTROTOLUEME 

0.14 

13 

0.936 

2CLP 

99497 

2^BLOROPBEMOL 

0.06 

13 

0.745 

2CNAP 

99464 

2 -cblorohapbtbalene 

0.036 

13 

0.847 

2NF 

99495 

2>lfZTROFBINOL 

0.14 

13 

0.915 

33DCBD 

99471 

3 . 3>OZCBLOROBENZZDZNZ 

6.3 

13 

0.633 

46DN2C 

99686 

2-MrrB7L-4 . 6-DZNZ7ROFBZNOL 

0.33 

13 

1.060 

4BRPPE 

99462 

4.BlU3tlOFBER7LFBZirrL  ETBZR 

0.033 

6.7 

0.921 

4Ct3C 

99683 

3-METBTt-4-CBtOXOFBEMOL 

0.095 

13 

0.894 

4CLFPE 

99463 

4^BLOBOFBZirrLFBEirrL  ETBER 

0.033 

13 

0.826 

4NP 

99496 

4.NITR0FBEII0L 

1.4 

33 

0.921 

ANAPYL 

99431 

ACZMAFBTBTLEHZ 

0.033 

6.7 

0.881 

ANTRC 

99432 

AHTBllACZlfl 

0.033 

13 

0.870 

B2CZZM 

99439 

BIS(2-Cai.01OETBOrT)  METBAME 

0.059 

13 

0.863 

B2CIFI 

99461 

BZS(2-CBLOIOZSOFROFTl)  ETBEX 

0.2 

13 

0.819 

B2CIEE 

99458 

B1S(2-CBI0I0E7BTL)  ETBEX 

0.033 

6.7 

0.802 

BAANTR 

99433 

BEHZO  (AJ  ABTBXACEHE 

0.17 

13 

1.06 

BAFTX 

99456 

BEIRO  CAJ  PTXEIIE 

0.25 

13 

0.840 

BBFANT 

99434 

BZHEO  CBl  FLOORAflTBEHE 

0.21 

3.3 

0.785 

BBZF 

99463 

BOTTLBEIfZTL  PBTBALATE 

•  0.17 

6.7 

0.963 

BGHIFY 

99691 

BZHZO  CC.B.Zl  PEETLENE 

0.23 

3.3 

1.020 

BKFANT 

99454 

BEVZO  CKl  FLOORAIfTBEHE 

0.066 

0.67 

0.964 

CBRY 

99690 

CBBTZEBE 

0.12 

6.7 

0.816 

CL6BZ 

99478 

BEXACBLOBOIEHZEIIE 

0.033 

6.7 

0.907 

CL6CF 

98647 

BlXACBLOXOCTCLOFEirrAfiZEIlE 

6.2 

13 

0.131 

CL6ET 

99480 

BEXACBLOIOETBAIIE 

0.15 

13 

0.716 

DBAHA 

99466 

DZBElfZ  CA.B3  ANTIXACTBEHE 

0.21 

13 

0.999 

DBF 

99472 

OZBTBTL  FBTBALATE 

0.24 

6.7 

0.927 

ONF 

99473 

DZMITBTL  FBTBALATE 

0.17 

13 

0.890 

DNBF 

99467 

0Z««-BUT7I  FBTBALATE 

0.061 

3.3 

0.933 

FAHT 

99689 

FLOOXOANTSEIIE 

0.068 

13 

0.863 

FLREHE 

99692 

FLOOBEBE 

0.033 

13 

0.836 

HCBO 

99479 

BZXACBLOROBOTASZEirE 

0.23 

13 

0.  747 

ICDFYR 

99482 

IBBEIfO  (1.2.3-CO)  PTBEHE 

0.29 

13 

0.948 

XSOFHR 

99483 

ZSOFBOIORE 

0.033 

13 

0.833 

NAF 

99696 

NAFBTBALEIIE 

0.037 

3.3 

0.838 

NB 

99485 

NITXOBEliZZRE 

0.043 

13 

0.840 

IfIfSIfFA 

99487 

N-mTXOSO.  0Z-lf«F1lOFTLAHZHZ 

0.2 

13 

0.849 

NIfOFA 

99488 

N-NITBOSOSIFBENTIAMINE 

0.19 

13 

0.848 

PCF 

99682 

FEirrACaLOBOFBZNOL 

1.3 

6.7 

0.790 

PBANTR 

99489 

PBEMANTBBEIfZ 

0.033 

13 

0.969 

PBENOL 

99683 

PBENOL 

0.11 

3.3 

0.811 

PYR 

99490 

PTRENE 

0.033 

3.3 

0.845 

Source:  Huacer/ESE.  1990 
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LH18 

EZTKACTABLE  ORGANICS  IN  SOIL  SY  GC/HS 


CBrtBT  MAMir 

gTnarr 

rnNC  NAME 

rut. 

1L22JL 

2i6TCP 

99684 

2.4. 6-TRICHLOROPHENOL 

0.17 

13 

0.948 

260NT 

994  75 

2.6-DINirROTOLUENE 

0.085 

13 

0.954 

DNOP 

99476 

DI-N-OCTTL  PHTHALATE 

0.19 

6.7 

0.712 

NON-CERTIFIES 

MQM,rgHTTyTrn  AMALT-rrg  _ ^ 


BENEIS 

99457 

BEHZISINE 

0.85 

NNDHEA 

99486 

H.NITROSOSIMETBYLAMINE 

O.l^ 

120PB 

99477 

1.2-OIPBENTL  BTSRAZINE 

0.14 

CRL  CERTIFIES  REPORTING  LIMIT  IN  (alerograas  p*r  graa) 

UCR  UPPER  CERTIFIES  RANGE  IN  (aierograas  par  graa) 

SLOPE  REPRESENTS  A7ERACE  ACCURACY  OYER  THE  CERTIFIES  RANGE 


Sourca;  Htiacar/ESE. 
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LH18 

EXTRACTABLE  ORGANICS  IN  SOIL  BY  CC/MS 


SHORT 

NAME. 

-TORPT 

>IAMg 

2<i6T8P 

974>4d 

2.4. 6-TRIBROHOPBENOL 

2FBP 

98814 

2-FLUOROBIPBENYL 

2FP 

98325 

2-FLUOROPBENOL 

NBOS 

97022 

NITROBEN2ENE.OS 

TXPD1<» 

97449 

TCRPBENOL-D14 

PUEN06 

97023 

PHENOL-D6 

NOTE: 

ALL  CONTROL  LIMITS  ARE  SUBJEC 
PLAN  CONTROL  CHART  PROTOCOL 

CONTROL  LIMITS 
MAA 


CRL 

UCR 

f  rT 

MAR 

0.38 

13 

0.910 

77.4 

106.9 

37.2 

0.021 

6.7 

0.903 

65.7 

113.8 

60.5 

0.17 

13 

0.744 

61.2 

89.5 

35.7 

0.025 

6.7 

0.858 

70.9 

103.3 

40.8 

0.34 

6.7 

1.070 

84.6 

113.4 

36.2 

0.23 

13 

0.824 

66.1 

98.2 

40.4 

TO  CHANGE  AS  PER  THE  USATHAMA  QA 


CRL  CERTIFIED  REPORTING  LIMIT  IN  (■lerograu  par  graa) 

UCR  UPPER  CERTIFIED  RANGE  IN  (alerograas  par  graa) 

SLOPE  REPRESENTS  AVERAGE  ACCURACT  OVER  THE  CERTIFIED  RANGE 
HAA.  MOVING  AVERAGE  ACCURACT  (parcaitc  raeoTtrF) 

LCL  LOVER  CONTROL  LIMIT  OF  THE  ACCURACT 

UCL  UPPER  CONTROL  LIMIT  OF  TIE  ACCURACT 

HAP.  MOVING  AVERAGE  PRECISION 


Source:  Hunter /ESC*  1990 
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VOLATILE  ORGANICS  IN  SOIL  BY  GC/MS  AND  GC 
CRLs  (METHODS  LM19  AND  LO02) 


SHORT  LMiy  LOOT 


NAME 

grORET  T  nNG  NAME 

CRL 

UCR 

gSL 

ucs. 

lllTCE 

98692 

1,14-TRICHLOROETHANE 

4.4 

200 

0.040 

5.0 

IITTCE 

98693 

l.ia-TRICHLOROETHANE 

5.4 

200 

0.081 

5.0 

IIDCE 

98789 

M-DfCHLOROETKENE 

3.9 

100 

0.0S1 

5.0 

lllXLE 

98683 

1,1-OICHLOROETHANE 

2J 

200 

0.QS5 

51 

12DCE 

97721 

U-DfCHLOROETHENE 

3.0 

100 

12DCLE 

98684 

U-DICHLOROETHANE 

1.7 

200 

0.070 

51 

12DCLP 

98790 

U-DICHLOROPROPANE 

19 

200 

0.043 

51 

ACET 

97020 

ACETONE 

17J) 

100 

BRDCLM 

98783 

BROMODtCHLOROMETHANE 

19 

200 

0.047 

5.0 

asDCP 

98791 

C15-l>DtCHLOROPROPENE 

31 

248 

0.062 

5.0 

C2AVE 

97723 

VDIYL  ACETATE 

31 

100 

C2H3CL 

98799 

VINYL  CHLORIDE 

61 

200 

o!asi 

5.00 

C2H5CL 

98786 

CHLOROETHANE 

110 

200 

0.029 

51 

C6K6 

BENZENE 

11 

200 

0185 

51 

CCL3F 

98794 

TRICHLOROFLUOROMETHANE 

5.9 

100 

0.037 

51 

ecu 

98680 

CARBON  TETRACHLORIDE 

71 

200 

0.044 

51 

CH2CX2 

QMM 

MBTHYUNE  CHLORIDE 

110 

200 

0.083 

51 

CH3BR 

98789 

BROMOMEIKANE 

51 

200 

0.031 

51 

CHXX 

98787 

CHLOROMEIHANE 

8J 

100 

0.18 

51 

CHBR3 

98784 

BROMOFORM 

63 

200 

019 

51 

CHCU 

90682 

CHLOROFORM 

017 

200 

01S8 

51 

CLC6HS 

90681 

0J6 

200 

0126 

51 

CS2 

97472 

CARBON  OBULFIDB 

44 

too 

OSRCLM 

98788 

OOROMOCHLOROMETHANE 

3.1 

200 

0181 

51 

ETCBHS 

70000 

ETHYLBENZENE 

11 

200 

0162 

51 

MEC6H5 

90691 

TOLUENE 

018 

200 

0128 

51 

MEK 

90001 

METHYL  ETHYL  KETONE 

7D1 

200 

MIBK 

7^070 

METHYL  SOBUTYL  KETONE 

271 

100 

MNBK 

97722 

METHYL^f^UTYL  KETONE 

321 

100 

STYR 

97734 

STYRENE 

18 

200 

TI3DCP 

98792 

TRAN5-1J-01CHL0R0PR0PENE 

18 

152 

0.081 

51 

TCLEA 

90793 

LIAZ-TEIRACHLOROETHANE 

14 

200 

0.045 

51 

TCLEE 

90690 

TEIRACHLOROETHENE 

081 

200 

0.045 

51 

TRCLE 

TRKHLOROETKENE 

18 

200 

0149 

51 

XYLEN 

97724 

XYLENE 

IJ 

200 

0186 

101 

CL28C 

90803 

OICKLOROBENZENE  (TOTAU 

NC  100 

0160 

101 

ACROLN 

9700 

ACROUDN 

NC  100 

ACRYLO 

97029 

ACRYLONITRILE 

NC  100 

2CLEVB 

90996 

2GHLOROETHYLVINYL  ETHER 

••• 

0175 

51 

CCL2R 

OiaiLOROOlFLUOROMEIHANE 

0132 

51 

TT2DCE 

TRANS-l^DICHLOROETHENE 

0163 

51 

13DCLB 

l^OICHLOROBBNZENE 

••• 

0132 

51 

13DMB 

m>XYLBNE 

OJOS6 

101 

NOTE:  ALL  UMITS  ARB  SUBIECT  TO  CHANGE  AS  PER  THB  USATHAMA  QA  PLAN 

CONTROL  CHART  PROTOCOL 


CRL  CERTIFIED  REPORTING  LIMIT  IN 

UCR  UPPER  CERTIFIED  RANGE  IN 

NC  NON-CERTTPIED  ANALYTES  FOR  METHOD  LM19  ONLY 
•  the  CONCENTRATIONS  FOR  LM19  ARE  IN  UG/KC 
THE  CONCENTRATIONS  FOR  LOOT  ANR  IN  UG/G 

Sourea:  Huneac/CSE,  1990 
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« 
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1M19 

VOLATILE  ORGANICS  IN  SOIL  BY 

GC.'MS 

'll 

saORI  aAli£ 

siQm 

ZZL 

U£S. 

lllTCE 

9S692 

I . 1 . l-TRICaiOROETHANE 

<4  .  4 

200 

1.200 

112TCS 

98693 

1 , 1 . 2-TRICHLOROETHANE 

5. <4 

200 

1 .  100 

liDCS 

93789 

l.l-OICHLOROETBENE 

3.9 

200 

1.070 

IIDCLI 

98633 

I.l-DICBLOROETBANE 

2.3 

200 

1.030 

11 

“■ 

L2DCE 

97721 

1.2-OICBLOROE7BENE 

3.0 

100 

0.986 

V 

12DCLE 

9868A 

1 . I-OICBLOROETBANE 

1.7 

200 

1 . 020 

12DCLP 

98790 

L.2-OICaLOROPROPAME 

2.9 

200 

1.100 

■  7 

- 

acet 

97020 

ACETONE 

17.0 

100 

0.970 

aROCLM 

98783 

BROHOOICBLOROMETHANE 

2.9 

200 

1 . 180 

w 

C130CP 

98791 

CIS-l . 3-DICaLOROPROPENE 

3.2 

248 

1.130 

C2AVE 

97723 

VINTL  ACETATE 

3.2 

100 

1.370 

■  7 

C2H3CL 

98795 

VINTL  CBLORIDE 

6.2 

200 

1.090 

1  -I 

« 

C2B2CL 

98786 

CBLOROETBANE 

12.0 

000 

1.050 

C6B6 

98699 

8EMTENE 

1.5 

200 

1.020 

U 

1 

CC13F 

9879A 

TRICBLOROFLUOROHETBAN  E 

5.9 

100 

1.170 

1 

m 

CC1U 

98680 

CARBON  TETRACBLORIOE 

7.0 

200 

1.270 

C12CL2 

98689 

METHTLINE  CBLORIDE 

12.0 

200 

0.988 

- 

Ca3BR 

98783 

BROtlOMETBANE 

5.7 

200 

0.891 

1 T 

CB3CL 

98787 

CBIOROHETBANE 

8.8 

100 

0.882 

V 

CBB113 

9878A 

BROMOFORM 

6.9 

200 

1.330 

caci.3 

98682 

CHLOROFORM 

0.87 

200 

1.030 

■'7 

CIC6BS 

98681 

CHLOROBENZENE 

0.86 

200 

1.070 

U  J. 

9 

CS2 

97472 

CARBON  DISULFIDE 

4.4 

100 

0.993 

OBBCLM 

98788 

OIBROMOCHLOROHETHANE 

3.1 

200 

1.230 

iPT 

ETC6BS 

98688 

ETHTLBENZENE 

1.7 

200 

1.030 

1  1 

MECBBS 

98691 

TOLUENE 

0.78 

200 

1.020 

■1 

HEl 

98801 

METHTL  ETHTL  KETONE 

70.0 

200 

1.140 

_ — Ji> 

- 

MIBB 

98696 

METHTL  ISOBUTTL  EETONE 

27.0 

100 

1.300 

9 

MNBK 

MZTHTL-N.BOTTL  EETONE 

32.0 

100 

1.240 

9 

STTH 

97734 

STTRENE 

2.6 

200 

1.030 

T13BCP 

98792 

TRAMS'l . 3-OICBLOROPROPENE 

2.8 

152 

1.150 

■  T 

TCtEA 

98793 

1 . 1 . 2 , 2 -TETRACHLOROETHANE 

2.4 

200 

1.130 

l-» 

* 

TCLEE 

98690 

TETRACHLOROETHENE 

0.81 

200 

1.030 

1 

TBCLE 

98694 

TRZCHLOROETHENE 

2.8 

200 

1.160 

XTLEM 

97724 

ZTLENE 

1.5 

200 

1.010 

■ 

1 

NON-CERTZFISD 

• 

NIQW.^gltTTyTirT1  AMALTTrS 

r«T. 

1- 

m 

CL2BC 

98803 

OICHLOROBENZENE  (TOTAL) 

100 

i 

^  » 1 

— 

ACROLN 

97028 

ACROLEIN 

100 

ACRTLO 

97029 

ACRTLONITRILE 

100 

■1 

1 

cm 

CERTIFIED  REPORTING  LIMIT  IN  (alerofruu  per 

kllo< 

>fr«as) 

il_.. 

UCR 

UPPER 

CERTIFIED  RANGE  IN  (aterofreae  per  kilo 

•I reaa ) 

1  - 

• 

SLQPE 

REPRESENTS  AVERAGE  ACCURACT  OVER 

THE  CERTIFIED  RANGE 

I 

9 

Source:  Huncer/ESE. 

1990 

'abl«  5  (P«gc  I  o£  I) 


IMIS 

VOLATILE  ORGANICS  IN  SOIL  BY  CC/MS 
^rntuffCATyg 


CONTROL  LIMITS 


SHORT 

NAME- 

t-rurr  -^wr  *jaME 

CRL 

'J£Z 

gT-QPg 

MAA 

«<AP 

L2DCD<* 

1 . 2-DICBLOROETHAME-0<. 

3.2 

200 

0.995 

91.0  103.2 

15.4 

4BFB 

a.BROHOFLUOROBENZENE 

2.9 

200 

1.100 

91.0  107.8 

21.1 

MEC608 

TOLUEME-08 

1.5 

200 

0.999 

87.0  109.4 

23.1 

MOTE: 

all  control  LIMITS  ARE  SUBJECT 

TO  CHANGE 

AS  PER 

TBE  USATBAMA 

QA 

PLAN  CONTROL  CHART  PROTOCOL 

CRL  CERTIFIES  REPORTING  LIMIT  IN  (■lerograu  par  kllo-graas) 

tJCR  UPPER  CERTIFIES  RANGE  IN  (■lecograaa  par  icllo»grama) 

SLOPE  REPRESENTS  A7ERAGE  ACCURACY  OYER  TBE  CERTIFIES  RANGE 

MAA.  HOPING  AVERAGE  ACCURACY  ( pareant  raeovary) 

LCL  LOWER  CONTROL  LIMIT  OF  TBE  ACCURACY 

UCL  UPPER  CONTROL  LIMIT  OF  TBE  ACCURACY 

HAP.  HOPING  average  PRECISION 


Sourea 


Huacar/ESE,  1990 
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LC02 

70LATI1E  ORGANICS  IN  SOIL  3Y  GC 


■IHOST  ' 

‘tiMr 

5T0RET 

r  ‘JAM* 

r!iL 

iiircE 

1 

98692 

1 . L . l-rRIC2L0R0ET3ANE 

0.04 

5.0 

0.983 

93693 

1 . 1 . 2-TRICHLOROETHANE 

0.081 

5.0 

0.95^ 

IlDCS 

1 

98789 

L.l-OICBLOROETHENE 

0.051 

5.0 

0.941 

IIDCLE 

98683 

I.l-3ICSL0R0ETaANE 

0.035 

5.0 

0.943 

12DCLE 

98684 

I.2-OICHLOROETaANE 

0.071 

3.0 

0.902 

L2DCLP 

98790 

1 . 2-OICBLOROPROPANE 

0.043 

5.0 

1.00 

ICLEVE 

98796 

2-CaL0R01THYL7INTL  ETHER 

0.075 

5.0 

0.799 

3RBCLM 

98783 

BROHOBZCBLOROMETHANE 

0.047 

5.0 

0.921 

C13DCP 

98791 

CIS-L . 3-&ICBLOROPROPENE 

0.062 

5.0 

0.860 

C2H3CL 

98795 

VINTL  CBLORIOE 

0.031 

5.0 

0.921 

C2i5CL 

98786 

CHLOROETBANE 

0.029 

5.0 

0.961 

C6B6 

9 

98699 

BENZENE 

0.083 

5.0 

0.932 

CCL2F 

98794 

TRICHLORQFLUOROHFTHANE 

0.037 

5.0 

0.929 

CCL<i 

98680 

CARBON  TETRACHLORIOE 

0.044 

5.0 

0.965 

CB2CL2 

98689 

METHTLINE  CBLORIOE 

0.083 

5.0 

0.956 

CH3BR 

98783 

BROHOHETHANE 

0.031 

3.0 

0.399 

CBICL 

98787 

CHLOROHETHANE 

0.18 

5.0 

0.933 

CBBRJ 

98784 

BROMOFORM 

0.031 

5.0 

0.836 

CBCLJ 

9 

98682 

CHIOROFOXM 

0.038 

5.0 

0.969 

CLCBBS 

9 

98681 

CHLOROBENZENE 

0.026 

5.0 

0.923 

OBRCLM 

98788 

0 IIROHOCHLOROHETHANE 

0.081 

5.0 

0.957 

ETC6B5 

9 

98688 

ETHYLBENZENE 

0.062 

5.0 

1.03 

HEC6BS 

9 

98691 

TOLUENE 

0.028 

5.0 

0.970 

T13DCP 

98792 

TRAMS*! . 3-OICHLOROPROPENE 

0.081 

3.0 

0.957 

TCLEA 

98793 

1.1.2. 2*TETRACHL0R0STHANE 

0.045 

5.0 

0.906 

TCLEE 

9 

98690 

TETRACBLOROETHENE 

0.043 

5.0 

0.906 

TRCLE 

9 

98694 

TRZCHLOROETHENE 

0.049 

5.0 

0.972 

XTLEN 

97353 

ETLEME 

0.086 

10 

1.01 

UOCLB 

99468 

1 . 3*0ICBLORO8ENZENE 

0.032 

3.0 

1.01 

L30HB 

98799 

1 . 3-0IMZTH7LIZMZZME/H-E7LZNE 

0.036 

5.0 

1.01 

CCL2F2 

97013 

OZClLOROOIFLUOROnSTlAMB 

0.032 

5.0 

0.921 

CL2BZ 

98803 

OICILOROBENZENZ 

0.06 

10 

0.990 

T12BCE 

98687 

TRANS-l .  2-DXCHLOROETHTLZNE 

0.063 

3.0 

0.948 

«  msi  AU  TII  CORTROl  ANALTTZS  FOR  TIIS  HZTIOD 

CU  CnTIFin  RIFCRTZIIC  LIMIT  IN  (■lerograu  p*r  graa) 

UCl  OTTIR  cniTIFXEO  RANGE  IN  (alerograu  par  graa) 

SLOrZ  RlfUSERTS  AVERAGE  ACCURACY  OVER  THE  CERTIFIES  RANGE 


Sourea:  Huacar/ESZ,  1990 
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JSll 

METALS  IN  SOIL  BY  ICAP 


CONTROL  LIMITS 


SHORT 

MAA 

ACC’J. 

1 

HAMf 

—VC  NAME 

mr 

oci 

StQPg 

LZL. 

'trr. 

MAP 

* 

I 

AC  • 

1078 

SILVER 

2.50 

50.0 

0.965 

38.0 

118.7 

33.6 

31.5 

110.4 

AL 

1108 

ALUMINUM 

14.10 

5000.0 

1.00 

1- 

BA 

1008 

BARIUM 

29.6 

200.0 

0.629 

BE  • 

1013 

BERYLLIUM 

1.86 

20.0 

0.739 

40.3 

109.5 

37.0 

67.2 

'3.4 

CD  • 

1028 

CADMIUM 

3.05 

20.0 

0.826 

46.6 

113.3 

34.6 

29.1 

33.3 

CO 

1038 

COBALT 

15.0 

5000.0 

0.608 

• 

CR  • 

99584 

CBROHIUM 

12.7 

5000.0 

0.613 

40.8 

74.8 

42.7 

56.5 

72.2 

13.'. 

cu  • 

1043 

COPPER 

58.6 

5000.0 

0.675 

31.3 

89.9 

73.6 

25.8 

120.5 

32| 

MO 

99224 

MOLTBSENUM 

1.15 

5000.0 

0.650 

MI  • 

1068 

NICREL 

12.6 

5000.0 

0.593 

38.9 

75.0 

45 . 4 

54.8 

73.3 

16.0 

PB  • 

1052 

LEAD 

6.62 

50.0 

1.09 

91.0 

126.4 

43.3 

91.7 

119.3 

24a' 

SB 

1098 

ANTIMONT 

3.8 

5000.0 

0.581 

p 

TL  • 

34480 

THALLIUM 

31.3 

5000.0 

0.580 

44 . 9 

83.3 

48.3 

24.3 

118.9 

82.2 

7 

1088 

7ANADI0M 

13.0 

5000.0 

0.650 

ZN  • 

1093 

ZINC 

30.2 

5000.0 

0.573 

88.0 

118.7 

38.6 

31.5 

110.4 

2SI 

•  TazsE  sLEMZirrs  ari  tiz  contiiol  spizzz  rot  this  hztboo 

NOTE:  ALL  CONTROL  LIMITS  AU  SUBJECT  TO  CHAIICZ  AS  PER  TBZ  USATBAMA  QA  PLAN 
CONTROL  CHART  PROTOCOL 

CRL  CERTIFIES  REPORTING  LIMIT  IN  (alerotraas  par  gras) 

aCR  UPPER  CERTIFIES  RANCZ  IN  (■ierograw  par  gras) 

SLOPE  RZPRESZHTS  AFERACZ  ACCURACT  07ER  TBZ  CERTIFIES  RANGE 
MAA.  NOTING  ATZRAGZ  ACCURACT  (pareanr  raeorary} 

LCL  LOVER  CONTROL  LIMIT  OF  THE  ACCURACT 

UCL  UPPER  CONTROL  LIMIT  OP  TBZ  ACCURACT 

MAP.  NOTING  ATZRAGZ  PRECISION 

PRZe.  PRZCISIOM  or  TBZ  RZPLICXIZ  HIGH  SPIRZ 

ACCU.  ACCURACT  OF  TBZ  RZPIICATZ  BICl  SPIIZ 


Sourea:  Bvacar/ESt.  1990 
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C-CH90.1/SAD.V.2 

02/13/90 


Tabl*  S  M*cais  in  Soil  by  Acoaie  Absorpcion 


Shore  .Saaa 

Long  Naaa 

.Hachod 

CRL 

UCR 

Slopa 

AS 

Arsanle 

JDI9 

0.25 

10.0 

0.842 

SE 

Salanitia 

JD15 

0.25 

10.0 

0.757 

PB 

Laad 

JD17 

0.177 

10.0 

0.890 

AC 

Silvar 

JD18 

0.025 

1.00 

0.882 

HC 

Marcticy 

JBOI 

0.05 

1.00 

1.02 

Noea:  CBL  -  Carclfiad  Raporelng  Lialc  in  alerograau  par  graa. 

UOL  -  Uppar  Carclfiad  Ranga  in  aleregraBa  par  graa. 

Slopa  «  Rapraaanea  avaraga  accuracy  ovar  cha  carclfiad  ranga. 

Sourea:  Huacar/ESE,  1990. 
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LHIO 

ORCANOCHLORIME  PESTICIDES  IN  SOIL  BT  CC-EC 


iwnaT 

MAMg 

^TO»FT 

'rttC  NAME 

r»T. 

'TCR 

^t-QPP 

ABHC 

98337 

BBC.  A 

9.07 

27 

0.919 

AENSLF 

93366 

ENSOSULFAN.  A 

6.01 

24.4 

1.030 

ALSRN 

93356 

ALSRIN 

7.29 

23.7 

0.988 

BBHC 

983S3 

BBC.  B 

2.57 

25.4 

0.975 

BENSLF 

98367 

ENSOSULFAN.  B 

6.63 

24.4 

1.100 

OBBC 

98359 

BBC.  0 

5.33 

23.2 

1.280 

OLORN 

98363 

OIELSRIN 

6.29 

23.4 

1.040 

ENORN 

98369 

ENSRIN 

6.57 

23.2 

1.090 

ENSRNA 

98370 

ENSRIN  ALSEHTSE 

24.0 

30.2 

0.871 

ESFSOA 

98368 

ENSOSULFAN  SULFATE 

7.63 

28.6 

1.060 

HPCL 

98371 

BEPTACHLOR 

6.18 

26.2 

1.040 

HPCLE 

98372 

BEPTACBLOR  EPOXIDE 

6.2 

26.0 

1.040 

LZH 

98360 

LINOANE 

6.38 

26.2 

1.030 

MEZCLR 

97818 

METBOXTCBLOR 

71.1 

249.0 

1.200 

PPSSS 

98362 

OSS-PP 

8.26 

24.6 

1.110 

PPSSE 

98363 

OSEoPP 

7.65 

28.6 

1.060 

PPDDT 

• 

98364 

DST-PP 

7.07 

28.1 

1.010 

TXPHEN 

98373 

TOZAPBENE 

444 

1120 

1.350 

ISOSR 

• 

98649 

ISOSRIN 

4.61 

41.2 

0.941 

CISAN 

98361 

CHLORSANE 

17.7 

197 

0.839 

• 

THESE 

ARE  USES  AS  CONTROL  ANAL7TES 

FOX  THIS 

METHOS 

CKL  CEtTIFIEO  REPORTINC  LIMIT  III  (  ■lerofriaa  par  kllo-graas) 

UCR  UPPER  CERTIFIES  RANGE  IN  (alerograu  par  klio-graa) 

SLOPE  REPRESENTS  A7ERACE  ACOJRACT  OYER  THE  CERTIFIES  RANGE 


Sourea:  Hunear/ESE,  1990 
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LH16 

?CBs  IN  SOIL  SY  CCSC 


'lAME 

STQRET 

•^MC  ‘lAMl 

CRL 

OCR 

?C30i6 

98140 

PCB  1016 

66.6 

267  1.13 

?ca260 

98139 

PCB  1260 

30.4 

-07  1.06 

PCB221 

98351 

PCB  1221 

NC 

66.6 

PCB2:2 

98352 

PCB  1232 

NC 

66.6 

PCB2<.2 

98353 

PCB  1242 

NC 

80.4 

PCB248 

98802 

PCB  1248 

NC 

80.4 

PC12S<* 

98354 

PCB  1254 

NC 

80.4 

CKL  CEKTXFIEO  REPORTING  LIMIT  IN  (alcrograas  par  Rllograa) 

UCR  UPPER  CERTIFIES  RANGE  IN  (alcrograas  par  kllograa) 

SLOPE  REPRESENTS  AVERAGE  ACCURACY  OVER  THE  CERTIFIES  RANGE 
NC  NON-CERTIFIES  ANALYTES  AND  RLs 


Sourca:  Huacar/ESE.  1990 


Tabic  1 1 
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LW12 

MITROAROMATICS  IM  SOIL  3Y  HPLC 


SHORT 

•lAMl 

r'-^nr.  'JAME 

CRL 

Xi 

LiSTNB. 

i , 2 , 5-TRINITROBEN2EME 

0.<.88 

24 . 4 

L3DNB 

L . 3-OINITROBEN2ENE 

0.496 

24.8 

2L6TMT 

2  . .  6-TRINITROTOLUENE 

0.456 

22.3 

ZLONT  • 

2.:.-DINITRIR0LUEME 

0.424 

21.2 

260NT 

2.6-OIMITROTOLUENE 

0.524 

26.2 

HMX 

CYCLOTETRAMETHYLENE 

TETRANITRAMINE 

0.666 

33.3 

MB 

NITR0BEN2ENE 

2.41 

27.4 

RDX 

CTCLONITE 

0.587 

21.9 

TETRYL 

NITRAMINE 

0.731 

20.2 

CONTROL  LIMITS 


MAA 

ACCU 

1 

4 

st-QPg 

—Ha 

"Cr 

MAP 

ICl 

•  ♦ 

0.991 

74, .  7 

91.2 

25.0 

90.6 

99.6 

-  3, 

0.952 

1.01 

0.938 

0.977 

84.1 

105.7 

21.7 

76.9 

38.1 

1 

9.3 

1 

1.000 

0.793 

68.9 

95.9 

27.1 

69.7 

32.5 

■  ' 

0.929 

1.130 

67.2 

101.8 

43.5 

71.5 

32. S 

•  TBISr  COMPOUNDS  ARE  THE  CONTROL  SPIKES  FOR  THIS  METHOD 

MOTE:  ALL  CONTROL  LIMITS  ARE  SUBJECT  TO  CHANCE  AS  PER  THE  USATHAMA  QA  PLA 

CONTROL  CHART  PROTOCOL 

CRL  CERTIFIED  REPORTING  LIMIT  IN  (alereirca  per  graa) 

UCR  UPPER  CERTIFIED  RANGE  IN  (alerograu  par  graa) 

SLOPE  REPRESENTS  AVERAGE  ACCURACY  OVER  THE  CERTIFIED  RANGE 
HAA  MOVING  AVERAGE  ACCURACY  (pareatit  recovery) 

LCL  LOWER  CONTROL  LIMIT  OF  THE  ACCURACY 

UCL  UPPER  CONTROL  LIMIT  OF  TIE  ACCURACY 

MAP  MOVING  AVERAGE  PRECISION 

PREC  PRECISION  OF  THE  REPLICATE  RICH  SPIKES 

ACCU  ACCURACY  OF  THE  REPLICATE  HIGH  SPIKES 


Source:  Huacar/ESEt  1990 
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1'  J 

'JM18 

EXTRACTABLE  ORGANICS  IN  WATER  BY  CC/MS 

J 

'iAUL 

STSRET 

»lAMg 

C&L 

ncR 

::i*7C3 

3^.551 

1.2. h-TRICHLOROBENZEKE 

1.3 

50 

0.824 

■  T  1 

L2DC13 

34536 

1 ,2-3ICaLOROB£HZEHE 

1.7 

50 

0.356 

■  *  J 

13DCL3 

34566 

1. 3 -OICHLORO BENZENE 

1.7 

200 

0.790 

140CI.3 

34571 

I.4.0ICBLOROBENZENE 

1.7 

200 

0.786 

2<iOCLP 

34601 

2.4-OZCBLOROPBENOL 

2.9 

200 

0.930 

1  ‘  J 

240HPN 

34606 

2.4-OIMETHYtPHENOL 

5.8 

100 

0.938 

^  J 

240NP 

34616 

2.4.0INITROPHENOL 

21.0 

100 

1.370 

2iDNT 

34611 

2 .4-OINITROTOLUENE 

4.5 

200 

0.954 

1  '  < 

2CLP 

34586 

2-CBLOROPHENOL 

0.99 

200 

0.967 

2  CHAP 

34581 

2 .CBLORONAPBTHALENE 

0.5 

200 

0.880 

2HP 

34591 

2-HlTROPBENOL 

3.7 

100 

0.986 

1  1  1 

330C8D 

34631 

3 . 3-OZCBLOROBENZZOZNZ 

12.0 

100 

1.530 

1  '  J 

<46DN2C 

34657 

2 -METHTL-4 , 6-OrHlTROPHENOL 

17.0 

100 

1.220 

«aiippE 

34636 

4-BR0M0P8EMTLPHENTL  ETHER 

4.2 

100 

0.902 

a  1  - 

<*CL3C 

34452 

3 -METHTL-4 -CBtOROPHENOL 

4.0 

200 

0.989 

l-l 

kCL??t 

34641 

4^BL0R0PBSMYLPHENTL  ETHER 

5.1 

100 

0.856 

<*H9 

34646 

4.NZTR0PaZN0L 

12.0 

100 

0.662 

*  1 

ANAPYL 

34200 

ACENAPBTHYLENE 

0.5 

50 

0.966 

1  1 

ANTHC 

34220 

ANTBRACENE 

0.5 

100 

0.974 

B 

B2CZ2M 

34278 

BZS(2-CBL0R0ETB0ZT)  HETHANE 

1.5 

50 

0.928 

.41 

S2CXPE 

34283 

BZS(2-CB10R0ZS0PR0PTL)  ETHER 

5.3 

200 

0.834 

■  1 

B2CLEI 

34273 

BIS(2<CB1.0R0ETHTL)  ETHER 

1.9 

50 

0.943 

1  * 

BAAMTK 

34526 

BURO  CA]  anthracene 

1.6 

100 

0.996 

BAPTK 

34247 

BENZO  CA]  PTRENB 

4.7 

100 

1.120 

a~1 

BBfAHT 

34230 

BINZO  CB)  PLUORANTHENE 

5.4 

50 

1.050 

1  *  « 

BBZP 

34292 

BOTTLBENZTL  PHTBALATE 

3.4 

100 

1.060 

BGBZFT 

34521 

BENZO  CC.B.Zl  PERTLENE 

6.1 

50 

1.300 

BCPANT 

34242 

BENZO  CEI  PLOORANTHENE 

0.87 

100 

1.020 

■  1 

CHUT 

34320 

CBRTZZNE 

2.40 

100 

0.967 

a 

CL6BZ 

39700 

BEZACSLOROiENZENE 

1.6 

100 

0.949 

C16CP 

34386 

BEXACBIOROCTCLOPENTAOZEBE 

8.6 

100 

0.707 

1 1 

CL6IT 

34396 

HIZACBLOROETBANE 

1.5 

so 

0.818 

a  ' 

OBAHA 

34556 

OXBENZ  CA.R]  ANTBRACTHENE 

6.5 

50 

1.160 

OEP 

34336 

OZBTBTL  PHTBALATE 

2.0 

200 

0.863 

a  1 

DMP 

34341 

OZHITBTL  PHTBALATE 

1.5 

100 

0.807 

1  *  - 

DNBP 

39110 

OX>N-BOTTL  PHTBALATE 

3.7 

200 

1.100 

FAMT 

34376 

PLUOROANTBENE 

3.3 

100 

0.996 

FLBZHE 

34381 

PLUORENE 

3.7 

SO 

0.960 

a  -1 

aCBD 

34391 

HtZACHlOROBUTAOXENE 

3.4 

100 

0.731 

a  1  ~ 

icoFm 

34403 

INOENO  C1.2.3-CD)  PYRENE 

8.6 

100 

1.170 

gi 

ISOPBR 

34408 

ZSOPBORONE 

4.8 

SO 

0.971 

NAP 

34696 

NAPHTHALENE 

0.5 

20 

1.150 

a  1  -* 

HB 

34447 

NXTROBRTZENE 

0.3 

SO 

0.887 

- 

NHDHPA 

34428 

N-NXTROSO.  OI-N-PROPTLAHXNE 

4.4 

SO 

0.987 

■  T 

NNDPA 

34433 

N.NITROSOOIPBENTLAMXNE 

3.0 

200 

0.956 

a  1 

PCP 

39032 

PENTACBLOROPBENOL 

18.0 

100 

1.260 

PRANTB 

34461 

PHENANTBRENE 

0.5 

100 

1 . 000 

a  1  ■ 

PHENOL 

34694 

PHENOL 

9.2 

2  CO 

0.542 

1  ‘  - 

PYB 

34469 

PYRENE 

2.8 

100 

0.995 

|] 

Source:  Huae«r/ESE, 

1990 
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'JM18 

EXTRACTABLE  ORGANICS  IN  WATER  8Y  CC/MS 


CIF/^»T  RfAMf 

sToarr 

■rwe  MANE 

CRL 

'TC* 

2^6TCP 

34621 

2.4, 6-TRICSLCROPHENOL 

4.2 

100 

1.02 

26DNT 

34626 

2 .6>OINITRQTOLUENE 

0.79 

200 

1 . 09 

ONOP 

34596 

ai-N-OCTTL  PHTHALATE 

L5.0 

:oo 

1.23 

MON-CERTIFIED 

BENZID 

39120 

BENZIDINE 

10.0 

MNOHEA 

34438 

M-NITROSOOIMETHTLAHINE 

2.0 

120PK 

34346 

1,2 -DIPHENYL  HYDRAZINE 

2.0 

CRL 

CERTIFIED  REPORTING  LIMIT  IN  (aierograaa  par  Hear) 

UCR 

UPPER  CERTIFIED  RANGE  IN  (alereiraaa 

par  Hear) 

SLOPE  REPRESEHTS  A7ERACE  ACCURACY  07ER  TIE  CERTIFIED  RANGE 


unis 

EXTRACTABLE  ORGANICS  IN  WATER  BT  CC/MS 
SmOCBTES 


SHORT 

MAMF 

STOagT 

rnae  mamf 

246TBP 

2.4. A-TRIIRONOPIENOL 

2FBP 

98321 

2-FLa0R08IPHERTL 

2FP 

98316 

2-rLOOROPHINOL 

NI09 

98318 

NITIOSENZENE^OS 

TRPOL4 

97447 

TllPHXNOL-014 

P1END6 

98317 

P1IR0L-S6 

NOTE: 

ALL  CONTROL  LIMITS  ARI  SURJEI 
PLAN  CONTIOL  ClAIT  PROTOCOL 

CONTROL  LIMITS 
NAA 


CRL 

Ud 

SLOEI 

LCL. 

UPT. 

MAR 

13.0 

200 

1.260 

64.3 

107.6 

54.3 

12.0 

100 

0.891 

69.8 

100.8 

44 . 0 

17.0 

ZOO 

0.697 

90.6 

87.1 

46.0 

11.0 

100 

0.849 

66.9 

102.0 

44 . 6 

14.0 

100 

0.878 

78.0 

112.0 

42.8 

36.0 

200 

0.90 

38.8 

63.3 

30.9 

TO  CBAKS  AS  PER  Til  OSATIAMA  QA 


CRL  carzriu  reporting  limit  in  (aterofraBS  par  II tar) 
UCR  OPflR  CRXTI7IX9  RANGE  IN  (aieroRraa  par  11 tar) 

SLOPS  Rspissnrrs  aterags  accuract  oter  tii  ceitipixo  range 
MAA.  NOTING  ATERAGI  ACCURACT  (parcaat  raevrary) 

LCL  LONER  CONTROL  LIMIT  OF  TIE  ACCURACT 

UCL  UPPER  CONTROL  LIMIT  OF  Til  ACCURACT 

hap.  noting  ATERAGI  PRECISION 


Sourca:  Huncar/ESE*  1990 


Tabi*  t3  Pag*  L  oi  1) 


VOLATILE  ORGANICS  IN  WATER  BY  GC/MS  AND  GC 
CRLa  (METHODS  UM20  AND  UO02) 


SHORT  UM20  UO02 


NAME 

SEQEEI 

LONG  NAME 

CRL 

UCR 

CRL 

UCR 

lllTCE 

34506 

1  .li-trichloroethane 

OJ 

200 

190 

50.0 

nZTCE 

34511 

1  .u-trichloroethane 

\2 

200 

0.667 

49.0 

IIDCE 

34501 

1 .1-DICHLOROETHENE 

oso 

200 

0.773 

51.0 

IIDCLE 

34496 

1,1-OICHLOROErKANE 

0.68 

200 

0.709 

49J 

120CLE 

34531 

U-DICHLOROETHANE 

oso 

50 

195 

49.0 

12DCLP 

34541 

1  a-DICHLOROPROPANE 

OSO 

200 

3.16 

49.0 

2CLEVE 

34576 

2-CHLOROETHYLVlNYL  ETHER 

0.71 

200 

22.1 

49J 

BRDCLM 

32101 

BROMODICHLOROMETHANE 

0J9 

200 

3.06 

503 

QBDCP 

347M 

dS-l^DICHLOROPROPENE 

OSB 

230 

323 

48J 

C2H3CL 

39175 

VINYL  CHLORIDE 

Z6 

200 

107 

50.0 

OKBCL 

34311 

CHLOROETHANE 

1.9 

200 

IJO 

50.0 

C6H6 

34030 

BENZENE 

OJO 

200 

185 

49.0 

CCUF 

TRICHLOROFLUOROMETHANE 

1.4 

50 

0J28 

51J 

CCL4 

32102 

CARBON  TETRACHLORIDE 

0S8 

200 

181 

49.0 

CK2CU 

34423 

MEHTYUNE  CHLORIDE 

23 

100 

3.10 

49.0 

CH3BR 

34413 

BROMOMEIKANE 

53 

100 

168 

50J 

CH3CL 

34418 

CHLOROMETHANE 

3Z 

200 

1.98 

50.0 

CHBR3 

32304 

BROMOFORM 

260 

200 

4.03 

510 

CHCU 

32106 

CHLOROFORM 

OJ 

200 

126 

50J 

CLC6H5 

34301 

CHLOROBENZENE 

OJ 

200 

0.938 

50J 

OBRCLM 

32108 

OmROMOCHLOROMETHANE 

037 

100 

0.709 

51J 

ETCBKS 

34371 

ETHYLBENZENE 

03 

200 

0.990 

49J 

MBC6HS 

34010 

TOLUENE 

OJ 

200 

0.990 

49J 

T130CP 

TRANS-1MICHLOROPROPENB 

030 

280 

0.675 

49J 

TCLEA 

34516 

I.IXZ-TETRACHLOROETHANE 

OJl 

200 

1J9 

510 

TCLEE 

34475 

TEXRACHLOROETHENE 

IJ 

200 

0.677 

51.0 

TRCLE 

39180 

TTOCHLOROETKENE 

OJO 

200 

3J9 

50.0 

XYLEN 

■*** 

XYLENE 

0J4 

200 

104 

1010 

ACET 

81552 

ACETONE 

13J 

200 

.  * 

CS2 

77041 

CARBONDBULFIDE 

OJ 

200 

120CE 

99642 

ia43ICHLOROETHENE  (TOTAU 

OJ 

200 

MEK 

81595 

2-BUTANONB 

6A 

200 

C2AVE 

770S7 

VINYL  AOETATE 

83 

50 

* 

MIBK 

81996 

4>MBlKYL-2-PENTA2^0NE 

3J 

200 

MNBK 

77103 

2-HDCANONE 

3J 

200 

STYR 

TTias 

STYRENE 

OJ 

200 

CL2BZ 

8UB4 

OIOILOROBENZENE 

NC  10 

5J5 

111.0 

ACROLN 

34210 

AOOLEZN 

NC  100 

ACRYLO 

34219 

AOCYLONTTRILE 

NC  100 

*  . 

CCL2F2 

OICHLORODlFLUOROMEniANE 

... 

104 

50 

HTDCB 

TRANS-IZ-DICHLOROETHENE 

mjm 

0235 

49.0 

130CLB 

m-DICHLOROBENZENE 

mjm 

190 

50J 

I3DMB 

ohXYLENE 

— 

149 

49J 

NOTE:  ALL  CONTROL  UMITS  ARE  SUSfECT  TO  CHANGE  AS  PER  THE  USATHAMA 

QA  PLAN  CONTROL  CHART  PROTOCOL 


CRL  CERTIFIED  REPORTING  UMir  IN  (aiORnuM  p«  lite) 
UCR  UPPER  CERTIFIED  RANGE  IN  (miaopiM  pm  Utv) 

NC  NON-CERTIFIED  ANALYTES  FOR  MHHOD  UM20  ONLY 


Source:  Hunter /ESE,  1990 
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1  \ 

k  y 


UM20 

'/OLATILI  ORGANICS  IN  MATER  3T  CC/MS 


*fAME 

STGRET 

vgwe  NAME 

rar 

IllTCE 

3<.506 

1.1. l-TRICSLOROETHANE 

0.5 

200 

1.010 

lilTCr 

3i.Sll 

1 . 1 . 2-TRICHLOROETHANE 

1.2 

200 

0.94  3 

IIDCE 

3i.501 

1  .l-DICBLOROETHENE 

0.5 

200 

1.060 

IlDCLE 

34496 

l.l-OICBLOROETBANE 

0.68 

200 

0.983 

12DCE 

99642 

1.2-DICBlOROETBENE 

0.5 

200 

1.030 

120CLE 

34531 

1.2>OICBLORO ETHANE 

0.5 

50 

0.995 

12DCL? 

34341 

1 . 2-OXCBLOROPROPANE 

0.5 

200 

1.020 

2CLEVE 

34576 

2-CBLOROETB7LVINYL  ETBER 

0.71 

200 

1.010 

ACET 

61552 

^  ACETONE 

13.0 

50 

0.907 

BRSCLM 

32101 

BROHOOICBLOROHETBANE 

0.59 

200 

1.020 

CIJDCP 

34704 

CIS-1 . 3-OICBLOROPROPENE 

0.58 

230 

1.020 

C2AVE 

77057 

i  VINTL  ACETATE 

8.3 

50 

0.984 

C2BSCL 

39175 

VINTL  CBLORISE 

2.6 

200 

0.964 

C2BSCL 

34311 

CElQMtTnAHl 

1.9 

200 

0.980 

C6B6 

34030 

BEN2ENE 

0.5 

200 

1.010 

CCL3F 

34488 

TRZCBLOROFLUOROMETBAME 

1.4 

SO 

0.998 

CCL4 

32102 

CARBON  TETRACBLORXSE 

0.58 

200 

1.050 

CB2CL2 

34423 

METBTLINE  CBLORISE 

2.3 

100 

1.060 

CBSBR 

34413 

i  BROMOMETSANE 

5.8 

100 

1.010 

CB3CL 

34418 

CILOROMETBANE 

3.2 

200 

0.952 

CBBRJ 

32104 

BROMOFORM 

2.6 

200 

1.050 

CBCL3 

32106 

CBLOROFORM 

0.5 

200 

0.975 

CLC6H5 

34301 

CHLOROBENZENE 

0.5 

200 

1.040 

CS2 

77041 

r CARBON  SISOLFISE 

0.5 

200 

0.882 

OBRCLM 

32105 

OIBROMOCBLOROMETBANE 

0.67 

100 

0.981 

ETC6H5 

34371 

ETHTLBENZENE 

0.5 

200 

1.050 

MEC6B3 

34010 

TOLUENE 

0.5 

200 

1.020 

HER 

81595 

f  HETHTL  ETBTL  EETONE 

6.4 

200 

0.992 

NIBK 

31596 

METITL  ZSOBUTTL  EETONE 

3.0 

200 

0.918 

MNBK 

77103 

HITITL-N-BUTTL  EETONE 

3.6 

200 

0.917 

STTR 

77128 

STYRENE 

0.5 

200 

1.100 

T13SCP 

34699 

^  TRANS-1 . 3-DZCBLOROPROPENE 

0.7 

280 

0.964 

TCLEA 

34516 

1.1.2. 2-TETRACHLOROETaAME 

0.51 

200 

1.030 

TCLEE 

34415 

TETRACBLOROETBENE 

1.6 

200 

0.984 

TRCLE 

39180 

TRZCBLOROETBEN 

0.5 

200 

1.050 

XTLEN 

99649 

ETLENE 

0.84 

200 

1.060 

NON-CERTZFIES 

MQIt.ggRTTyTgP  AMALTTRg  CRt 


CL2BC 

81524 

OZCBLOROBENZENE  (TOTAL) 

10 

ACROLN 

34210 

ACROLEIN 

100 

ACRTLO 

34215 

ACRTLONZTRILE 

100 

CRL  CZXTXFIEO  REFORTXNC  LIMIT  IN  (atcrotrau  par  iiCar) 

UCR  UPPER  CERTIFIES  RANGE  IN  (atero|raas  par  Hear) 

SLOPE  REPRESENTS  AVERAGE  ACCURACT  OVER  THE  CERTIFIES  RANGE 


Souret:  Huncar/ESE*  1990 


(Page  I  3f  L) 


Table  /S' 


!JM20 

70LAT1LS  ORGANICS  IN  WATER  SY  CC/MS 
-UTtRQCATrg 

CONTROL  LIMIT 

SHORT  MAA 


WAME 

•''MC  NAME 

rRL 

ET.rPE 

MAP 

IZDCOi. 

98812 

L .2-OICHLOROETSANE-04 

23.0 

200 

0.881 

86.2 

102.8 

20.9 

^BFB 

/•-BROMOFLUOROBENZENE 

6.5 

200 

1.110 

92.2 

107.2 

19.3 

MEC6D8 

98810 

TOLUENE-08 

0.5 

200 

1.060 

92.0 

110.0 

22.7 

NOTE:  ALL  CONTROL  LIMITS  ARE  SUBJECT  TO  CHANCE  AS  PER  THE  USATHAMA  QA 
PLAN  CONTROL  CHART  PROTOCOL 

CRL  CERTIFIES  REPORTING  LIMIT  IN  (alerograms  per  liter) 

UCR  UPPER  CERTIFIES  RANGE  IN  (aleregraM  per  liter) 

SLOPE  REPRESENTS  AVERAGE  ACCURACY  OVER  THE  CERTIFIES  RANGE 
MAA.  MOVING  AVERAGE  ACCURACY  (percent  reeeverr) 

LCL  LOWER  CONTROL  LIMIT  OF  THE  ACCURACY 

UCL  UPPER  CONTROL  LIMIT  OF  THE  ACCURACY 

MAP.  MOVING  AVERAGE  PRECISION 


Source:  Huneer/ESE,  1990 


table  /4  ;?ag*  L  of  L) 


•J002 

70LATILZ  ORGANICS  IN  WATER  3Y  CC 


^HORT  ' 

^TORfT 

«TAMP 

rRT 

liitCE 

34506 

1 . 1 . l-TRICBLORO ETHANE 

2.9 

50 

1.08 

112TCE 

34511 

1 , 1 . 2-TRICSLOROETHANE 

0.332 

-9 

1.10 

IlDCE 

3 

34501 

L.l-DICBLOROETBENE 

0.393 

51 

1.06 

LIOCLE 

34496 

I.l-OICBLORO ETHANE 

0.334 

-9.5 

1.03 

L2DCLE 

34531 

L.2-OICBLOROETRANE 

2.93 

49 

1.08 

12DCLP 

34541 

1 . 2-OICBLOROPROPANE 

3.16 

-9 

1.09 

2CLEVE 

34576 

2-CHLOROETHYLVlMTL  ETHER 

22.1 

49.5 

1.11 

3R0CLM 

32101 

BROHOOICBLOROMETHANE 

3.06 

50.5 

1.11 

CISDCP 

34704 

CZS-1 . 3-OICBLOROPROPENE 

3.23 

48.5 

1.08 

C2HSCL 

39175 

VINTL  CHLORIDE 

2.07 

50 

1.16 

C2H5CL 

34311 

CBLORO ETHANE 

1.6 

50 

1.24 

C6H6 

i 

34030 

BENZENE 

0.651 

49 

1.07 

CCLSF 

34488 

TRICBLOROFLUOROMETHANE 

0.303 

51.3 

1.06 

CCLA 

32102 

CARBON  TETRACHLORIDE 

2.81 

49 

1.03 

CB2CL2 

34423 

METHTLINE  CHLORIDE 

3.1 

49 

1.03 

CH3BR 

34413 

BROMOMETHANE 

2.68 

50 

1.20 

CB3CL 

34Aia 

CHLOROHETHANE 

1.98 

50 

1.04 

CBBR3 

32104 

BROMOFORM 

4.C3 

52 

1.06 

CBCL3 

8 

32106 

CHLOROFORM 

1.16 

50 

1.03 

CLC6BS 

8 

34301 

CHLOROBENZENE 

0.382 

50.3 

0.988 

DBRCLM 

34306 

DIBROHOCBLOROHETBANE 

0.352 

51.5 

1.10 

ETC6B5 

8 

34371 

ETHYLBENZENE 

0.857 

49.5 

0.999 

MECBBS 

8 

34010 

TOLUENE 

0.716 

49.3 

0.990 

T13DCP 

34699 

TRAMS'l . 3.0ZCHLOROPROPENE 

0.326 

49.3 

I.IO 

TCLEA 

34516 

1.1.2. 2-TETRACHLOROETHANE 

1.09 

52 

0.933 

TCLEE 

8 

34475 

TETRACHLOROETBENE 

0.677 

51 

0.996 

TRCLE 

8 

39180 

TRICBLOROETBENE 

3.39 

50 

1.03 

XTLEN 

31531 

XYLENE 

1.73 

102 

0.995 

L30CLB 

34366 

1 . 3-DICBLOROBENZENE 

1.34 

50 

0.921 

L30MB 

77348 

1 . 3-OZHZTBYLBENZENE 

1.36 

49.3 

1.00 

CCL2r2 

34668 

OICILOROOIFLUOROHETHANE 

2.04 

30 

1.23 

CL2BZ 

81524 

OICBLOROBENZENE 

6.22 

111 

0.942 

T120CE 

34346 

TRANS-l .2-OICBLOROETHENE 

0.427 

49 

1.04 

8  Thasa  eoapounda  ara  uaad  aa  control  splkas  for  this  aathod. 
CU.  CnTZriZO  RZFORTZIK:  limit  in  (alerograu  par  liter) 

UCk  OfPn  CEKTIFIEO  RANGE  IN  (alerofraas  par  liter) 

SLOPE  UPRESENTS  AVERAGE  ACCURACT  OVER  TBE  CERTI7IE0  RANGE 


Source 


Huncar/ESE,  1990 


Table  J7 


Page  i  3£  1} 


ih 

H: 

I'l 
Ml 

Ml 

M  1 

I'  1 
111 


SHORT 


3S10 

METALS  ZS  water  BY  IC? 


CONTROL  LIMITS 
MAA  ACCU 

ZIL  ilJISI  LZ: _ LICl  MA£  LCl 


AC 

1077 

SILVER 

4.6 

2500 

0.989 

AL 

1105 

ALUMINUM 

141 

-5000 

0.891 

3 

1022 

BORON 

50 

50000 

0.880 

BA 

1007 

BARIUM 

5 

10000 

1.08 

BE 

1012 

BERRTLIUM 

5 

1000 

0.393 

'I. 8 

91.8 

25.2 

92.1 

97 . 1 

-  .  3 

81 

1017 

BISMUTH 

109 

25000 

1.02 

CA 

32022 

CALCIUM 

500 

20000 

0.974 

CO 

1027 

CADMIUM 

4 

5000 

1.00 

'5.2 

128.5 

67.1 

86 . 7 

109.3 

20.1 

CO 

1037 

COBALT 

25 

50000 

0.879 

CR 

• 

103<. 

CHROMIUM 

6 

5000 

1.01 

94 . 1 

135.4 

52.0 

92.7 

105.6 

11.2 

CU 

1012 

COPPER 

9.1 

10000 

0.985 

70.0 

123.9 

67.7 

91.5 

103.4 

10.3 

FE 

10A5 

IRON 

42.7 

500000 

0.907 

K 

3203A 

POTASSIUM 

375 

12500 

0.881 

MG 

32033 

magnesium 

500 

20000 

0.988 

MN 

1055 

MANGANESE 

2.75 

2000 

0.934 

MO 

1062 

MOLTBDENUM 

15.3 

8000 

0.883 

NA 

82035 

SODIUM 

500 

50000 

0.954 

NI 

• 

1067 

NICKEL 

34.3 

15000 

0.860 

88.9 

103.8 

18.9 

93.0 

96.5 

3.1 

PB 

1051 

LEAD 

18.6 

5000 

0.945 

SB 

1097 

ANTIMONT 

38 

6000 

0.844 

59.4 

CD 

o 

—4 

61.0 

86.7 

96.0 

3.1 

SE 

11A7 

SELENIUM 

71.1 

75000 

0.928 

TE 

1064 

TELLURIUM 

103 

2000 

0.994 

TL 

1059 

THALLIUM 

81.4 

40000 

0.857 

V 

1087 

VANADIUM 

11 

1000 

0.958 

ZN 

1092 

ZINC 

21.1 

20000 

0.949 

76.8 

120.8 

55.8 

85.7 

103.2 

'  5  •» 

•  TIISE  ELEMENTS  AM  THE  CONTROL  SPUES  FOR  THIS  METHOD 


NOTE:  ALL  CONTROL  LIMITS  AM  SUBJECT  TO  CHANCE  AS  PER  THE  USATHAMA  QA  PLAN 
CONTROL  CHART  PROTOCOL 

CRL  CERTIFIED  REPORTING  LIMIT  IN  (oitcrograu  per  liter) 

UCR  UPPER  CERTIFIED  RANGE  IN  (■lerograM  per  liter) 

SLOPE  RfPMSENTS  AFERACE  ACCURACT  07ER  THE  CERTIFIED  RANGE 
HAA.  NOTING  A7ERAGE  ACCURACT  (percent  reeererr) 

ICL  LOWER  CONTROL  LIMIT  OF  THE  ACCURACT 

UCL  UPPER  CONTROL  LIMIT  OF  THE  ACCURACT 

MAP.  NOTING  A7ERAGE  PRECISION 

PREC.  PRECISION  OF  THE  REPLICATE  HIGH  SPIKE 
ACCU.  ACCURACT  OF  THE  REPLICATE  HIGH  SPIKE 


Source:  Huneer/ESE,  1990 


C-CH90. 1/SAD- V. 

02/16/90 


Tabl*  Macal3  in  tfacar  by  Acoaic  Absorpcion 


Shore  .'faaa 

Long  Naaa 

.Hachod 

CRL 

UCR 

Slopa  ] 

AS 

Arsanlc 

SD22 

0.25 

10. 0 

0.938 

SE 

SalaniuB 

SD21 

3.02 

100 

0.939 

PB 

Laad 

SD20 

1.26 

LOO 

0.922 

AG 

Sllvar 

S023 

0.189 

10. 0 

1.06 

TL 

ThalHua 

S009 

6.99 

25.0 

0.905 

HG 

Marexiry 

SBOl 

0.243 

10.0 

1.03 

Noe«:  CBL  •  Carciflad  Raparclzif  Liaie  la  aierograBa  par  Hear. 
UCE  «  Uppar  Carcifiad  Ra^a  in  aierograatf  par  Hear. 

Slopa  -  Rapraaanea  avaraga  aecniraey  ovar  eha  cart  If  lad  ranga. 


Sourca :  Hunear/ESE .  1990 . 
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tabi« 


'JH13 

PESTICISES  :H  water  3Y  CC-cC 


‘f  A  M  g 

^roRg-^ 

v?MC  ‘fA^g 

rRL 

'J£L 

?r  npc 

A  BBC 

39337 

BBC.  A 

0.038 

0.633 

0.941 

aENSLF 

• 

3L36I 

ENDOSULrAN.  A 

0.022 

0.575 

1.020 

ALORM 

• 

39330 

ALORIN 

0.092 

0.606 

0.  756 

3  BBC 

39338 

BBC.  3 

0.013 

0.600 

0.391 

3ENSLF 

• 

34336 

ENOOSULFAN.  3 

0.013 

0.575 

L  .  L60 

C15AW 

39350 

CBLORDANE 

0.246 

5.300 

0.962 

OBRC 

34239 

BBC.  0 

0.029 

0.594 

L.150 

OLORN 

• 

39380 

OEILSRIN 

0.018 

0.600 

1.040 

ENDRN 

« 

39390 

ENORIN 

0.018 

0.394 

1.320 

ENDRNA 

34366 

ENORIN  ALDEHYDE 

0.026 

0.713 

1.000 

ESFSOA 

34331 

ENDOSULFAN  SULFATE 

0.079 

0.673 

0.961 

HPCL 

• 

39410 

BEPTACBLOR 

0.042 

0.619 

0.349 

HPCLE 

39420 

BEPTACBLOR  EPOXIDE 

0.024 

0.613 

1.010 

LIN 

• 

39782 

LINDANE  (BBC.  Q) 

0.031 

0.619 

0.964 

MEECIR 

« 

39480 

METHOXYCBLOR 

0.057 

1. 160 

1.260 

PPOOO 

39310 

OOO.PP 

0.019 

0.381 

1.170 

PPDOE 

39320 

OOE.PP 

0.023 

0.673 

0.999 

PPOOT 

♦ 

39300 

OBT.PP 

0.034 

0.663 

0.949 

TRPBEN 

39400 

TOXAPBENE 

1.330 

11.60 

1.000 

ISODR 

• 

39430 

ISOORIN 

0.036 

1.1 

0.910 

CRL  CKRTIFIZO  mORTlifC  LIMIT  IM  (alerotrau  par  llttr) 

VCR  VPPER  CERTimo  RANCE  IN  (aicrotraM  par  iLtar) 

SLOPE  REPRESENTS  AVERAGE  ACCURACY  OVER  TBE  CERTIFIED  RANGE 

•  CONTROL  ANALYTES 


Source:  Huscar/ESZ*  1990 


Table  20 


(Page  L  of  1) 


■JH02 

PCBs  IN  water  SY  GCSC 


‘/AME 

SIOSII 

CRL  ;tcr  '■‘pf 

PCB016 

34671 

PCB  1016 

0.16  6.4  3.326 

PCB260 

39508 

PCS  1260 

0.19  6.3  0.925 

PCB221 

39488 

PCB  1221 

NC 

0.160 

PCB232 

39492 

PCB  1232 

NC 

0.160 

PCB2<i2 

39496 

PCB  1242 

NC 

0.190 

PCB243 

39500 

PCB  1248 

NC 

0.190 

PCB25ii 

39504 

PCB  1254 

NC 

0.190 

CRL 

CEXTIF 

'TED  REPORTING  LIMIT 

IN  (Blcrograas  per  liter) 

UCR 

UPPER 

CERTIFIED  RANGE  IN 

( alerograu* 

per  liter) 

SLOPE 

REPRESENTS  AVERAGE  ACCURACY  OVER  THE 

CERTIFIED  RANGE 

MC 

MOH-CERTIFIED  ANALYTES  AND  CRL* 

Source:  Huneec/ESE.  1990 


Table  U 


(Page  I  of  1) 


mitroaromatics  in  water  bt  hplc 


NftH£ 


RDX  • 
IJSTNB^ 
13DNB 
SB  - 
TETRYL 
2i6TNT- 
26DNT 
2  a  DMT  • 


r''»r.  vi»<c  Cil 

CYCLOTETRAMETHYLENE 
TETRANITRAMIME  1.65  23.9 

CYCLOMITE  2.11  ^3.9 

1.3.5- TRINITROBEH2ENE  0.626  42-1 

L  ,  3-DrNITROBEM2ENE  0.519  ^.0.1 
nitrobenzene  1.07  54.9 

NITRAMIME  0.556  4i, .  5 

2.4.6- rRlMITROTOLUEHE  0.588  40.2 


2 .6-DIHITROTOLUENE 
2 .i-DINITROTOLUENE 


1.15  52.4 

0.612  40.2 


CONTROL  LIMITS 
MAA  ACCO 

;t  '^pr  ’ -Tr*  M^p  '  ttr . 


0.932 
0.351 
0.317 
0.332 
0.795 
0.  749 
0.855 
0.767 
0.335 


74.2 

60.4 

110.2 

93.4 

45.3 

41.5 

30.3 

70.6 

113.6 

92.4 

63.3 

98.5 

44 . 3 

66.3 

97.’ 

57.5 

99.3 

52.5 

74 . 4 

97.4 

67.8 

96.0 

35.5 

71.8 

96.6 

I 

I 

I 

18.9 

:i: 


NOTE: 


CRL 

UCR 

MAA 

LCL 

UCL 

MAP 

PR£C 

ACCU 


ALL  CONTROL  LIMITS  ARE  SUBJECT  TO  CHANCE  AS  PER  THE  USATHAMA  QA 
CONTROL  CHART  PROTOCOL 

THESE  ELEMENTS  ARE  THE  CONTROL  SPIRES  FOR  THIS  METHOD 
CERTIFIES  REPORTING  LIMIT  IN  (■ierograu  per  liter} 

UPPER  CERTIFIES  RANGE  IN  (aleroirau  per  liter) 

M07ING  A7ZRAGE  ACCURACY  (percent  recoTerp) 

LOWER  CONTROL  LIMIT  OF  THE  ACCURACY 
UPPER  CONTROL  LIMIT  OF  THE  ACCURACY 
MOPING  AVERAGE  PRECISION 
PRECISION  OF  THE  REPLICATE  HIGH  SPIRES 
ACCURACY  OF  THE  REPLICATE  HIGH  SPIRES 


Source:  Hunccr/ESEt  1990 


Appendix  N _ 

Quality  Control  Results 


ast  James  M.  Montgomery 
Consulting  Engineers  Inc. 


FIflO  OUPIICAK  RESUtlS  fftt  SOIL  SAMPLES 


IMLE  H-1 
<caotinued) 

riElD  OUPIICAIE  MSULIS  EOa  soil  SAMPLES 


Zinc _ n  1 _ _ I  (A.r  <J0.2 


IMIE  N-t 
(concluded) 

UlO  OUPLICAIE  MSUIIS  fCt  SOIL  SAMPLES 


Not  calculated 

Coa^iound  was  not  detected  above  listed  detection  Unit 
RPO  is  greater  than  the  control  Unit 


riELD  OU^LICAIE  RESUITS  fO* 
•OUMD  i  GROUMMMTER  SRNPIES 


lABlE  H-2 
(concluded) 

riao  oupliCAfE  besulis  fan 
BOUND  I  GBOUHINMIEB  SANPIES 


I 


m 

>e 


a 

s 

i 


9 


u 

^  S 

s  I 

%  ^ 

11 

iJ 

m 

hll 

•  M  u 
u  «  > 

^*5S 

“  -  s  s 

X  t*  ••  •• 

2:  3 


TABLE  N.3 


SURROGATE  RECOVERIES  OUTSIDE 
CONTROL  UMITS  FOR  SOIL  SAMPLES 


Sample 

ID 

Depth 

ft. 

Method 

Compound 

Recovery 

% 

Control 

Limits 

% 

ALF-02-SB-MS 

40 

VOA 

Toluana<d8 

120 

81-117 

ALF-03-SB 

5 

VOA 

Toluana-d8 

120 

81-117 

ALF-03-SB 

20 

VOA 

Toluena-d8 

120 

81-117 

ALF-03-SB 

2S 

VOA 

Toluana-d8 

120 

81-117 

ALF-03-SB 

30 

VOA 

Toluana<18 

120 

81-117 

ALF-03-SB 

35 

VOA 

4-Bromafluorobanzana 

122 

74-121 

■  • 

VOA 

Taluena-d8 

120 

81-117 

ALF-03-SB-DUP 

SO 

SV 

2-P1uorobiphenyl 

120 

30-115 

ALF-03-SB-MS 

25 

VOA 

Toluana<J8 

120 

81-117 

ALF-04-SB 

70 

VOA 

Toluena-d8 

80 

81-117 

CCB<01-SB 

40 

VOA 

Toluana-d8 

80 

81-117 

CCB<03-SB 

88 

VOA 

Toluana-d8 

80 

81-117 

CCB-04-SB 

30 

VOA 

Toluana-d8 

120 

81-117 

CCB<04-SB-MS 

45 

VOA 

Toluana-d8 

80 

81-117 

0MO-06-SB 

90 

VOA 

Toluena-d8 

80 

81-117 

OMO-07-SBOUP 

SO 

VOA 

Toiuana-d8 

120 

81-117 

0M0>08-SB 

30 

VOA 

Toiuena-d8 

80 

81-117 

0MO-08^B 

35 

VOA 

Toluana<l8 

80 

81-117 

0MO-08-SB-MS 

35 

VOA 

Toluana-d8 

80 

81-117 

DMO-08^B 

45 

VOA 

Toiuana-d8 

80 

81-117 

OMO-08^B 

50 

VOA 

Toiuana-d8 

80 

81-117 

OMO-08^B 

60 

VOA 

To<uana-d8 

80 

81-117 

OMO-Oe-SB 

70 

VOA 

Toluana-d8 

80 

81-117 

DMO-08^B 

80 

VOA 

Toiuana<J8 

80 

81-117 

DMO-09-SB-MS 

10 

VOA 

Toluana-d8 

120 

81-117 

OMO-11-SB 

15 

SV 

2.4,6-T  dbromophanoi 

0 

19-122 

e  e 

SV 

2-Pluorobiphenyl 

0 

30-115 

•  a 

SV 

2-Fluorophanol 

0 

25-121 

a  a 

SV 

Tarphanyl-dl4 

0 

18-137 

a  a 

SV 

NKrobanzana-dS 

0 

23-120 

a  a 

SV 

Phanol-d5 

0 

24-113 

a  a 

VOA 

Toiuana-d8 

140 

81-117 

OMO-12-SB 

15 

SV 

2.4.6-Tribromophanol 

160 

19-122 

DMO'12-SB-MS 

5 

SV 

2,4.6-T  ribromophanol 

150 

19-122 

a  a 

SV 

2-Fluoroblphanyl 

120 

30-115 

DMO-13-SB 

50 

VOA 

Toiuana-d8 

120 

81-117 

DMO-13-SB 

70 

VOA 

Toluana-d8 

120 

81-117 

DMO-13-SBOUP 

70 

VOA 

Toiuana-d8 

120 

81-117 

TNT-15-SB 

5 

VOA 

Toluene^ 

120 

81-117 

TNT-19^B 

35 

VOA 

Toluana<18 

80 

81-117 

VOA:  VoMM  organic  anaiyiis,  Method  LM19 
SV:  Somivolatilo  organic  analyaia.  Method  tMi8 


TABLE  »M 


SURROGATE  RECOVERIES  OUTSIDE  CONTROL  UMITS 
FOR  ROUND  1  GROUNDWATER  SAMPLES 


Sample  ID 

Method 

Compound 

Recovery 

% 

Control 

Limits 

ALF-Ot-MWA 

VOA 

Toluana-d8 

86 

88-110 

ALF-01-MWA-MS 

VOA 

4-Bromofluorobanzena 

82 

86-115 

ALF-03-MWA 

VOA 

4-BromoAuorobanzena 

84 

86-115 

ALF-03-MWA-MS 

VOA 

4-Bromofluoroban2ena 

82 

86-115 

OMO-05-MWA 

VOA 

4-BromoAuorobanzana 

84 

86-115 

PSW-02 

SV 

2.4, 6-T  ribromophanol 

0.99 

10-123 

a  m 

SV 

2-Ruorophanol 

0.2S 

21  - 100 

m  m 

SV 

Phanol-dS 

0.17 

10-94 

PSW-02-MS 

SV 

2-F!uorophanol 

1.9 

21 -100 

•  a 

SV 

Phanol-dS 

1.9 

10-94 

PSW-02-MSO 

SV 

2.4.6-T  ribromophanol 

6.7 

10-123 

a  a 

SV 

2-Ruorophenol 

1.3 

21  -100 

a  a 

SV 

Phanol-dS 

1.4 

10-94 

PSW-020UP 

SV 

2,4, 6-T  rfbromopharHsI 

1.1 

10  - 123 

a  a 

SV 

2-Ruorophanol 

0 

21  -100 

a  a 

SV 

Phanoi-dS 

0 

10-94 

PSW-08 

SV 

2.4,6-Tribromophenol 

0 

10-123 

a  a 

SV 

2-Ruorophanoi 

0 

21  - 100 

a  a 

SV 

Phanol-dS 

0.14 

10-94 

PSW-09*MS 

VOA 

Toiuena-d8 

78 

88-110 

TNT-01-MWADUP 

SV 

2.4.6-T  ribromophanol 

130 

10-123 

a  a 

VOA 

4-8romofluorobaruena 

82 

86-115 

a  a 

VOA 

TQluan»<J8 

86 

88-110 

TNT-02-MWA 

VOA 

4-Bromolluorobanzana 

120 

86-115 

TNT-Oa-MWA 

VOA 

Toluen»4J8 

80 

88-110 

TNT-04-MWA 

VOA 

Toluana-dB 

80 

88-110 

TNT-Q644WA-MS 

VOA 

Toluana-dB 

84 

88-110 

TNT-064IIWA-MS 

SV 

2,4,6-T  ribromophanol 

140 

10-123 

TNT-07-MWA 

VOA 

Toluan»4l8 

80 

88-110 

TNT-07-MWC 

VOA 

Toluana-dB 

82 

88-110 

TNT-09-MWA 

VOA 

Toluana-dB 

82 

88-110 

TNT-10-MWB 

VOA 

Toluana-dB 

82 

88-110 

TNT-10-MWC 

VOA 

Toluana-dB 

82 

88-110 

TNT-13-MWA 

VOA 

Toiuana^ 

80 

88-110 

TABLE  N-4 
(coneiud«d) 

SURROGATE  RECOVERIES  OUTSIDE  CONTROL  UMITS 
FOR  ROUND  1  GROUNDWATER  SAMPLES 


Sample  ID 

Method 

Compound 

Recovery 

% 

Control 

Limits 

Tm-u-MWA 

VOA 

Toluene-d8 

84 

88-110 

TNT-IS-MWA 

VOA 

Taiuene<J8 

86 

88-110 

TNT-16-MWA 

VOA 

Toluene<d8 

82 

88-110 

TNT-GW-flB 

VOA 

Taiuane<j8 

84 

88-110 

GW-TB.  4/17 

VOA 

TolueneKl8 

86 

88-110 

GW-TB.  4/18 

VOA 

4-Bromafluoroben2ane 

84 

86-115 

GW-TB.  4/24 

VOA 

Toiuene-dB 

86 

88-110 

GW-TB.  4/2Sa 

VOA 

Totuene-d8 

80 

88-110 

GW-TB.  4/25b 

VOA 

Toiuene-d8 

84 

88-110 

GW-TB.  5/2a 

VOA 

Toiuene-d8 

84 

88-110 

GW-TB.  5/2b 

VOA 

Toiuane-d8 

84 

88-110 

GW-TB.  5/1 

VOA 

Tduane-d8 

82 

88-110 

VOA:  Voiatle  organic  analysis.  Method  UM20 

SV:  Samivoiatila  organic  analysis.  Method  UM18 

GW-TB:  Groundwater  trip  blank,  followed  by  the  day  sample  was  shipped. 


TABLE  N.S 


SUMMARY  OF  SOIL  MATRIX  SPIKE  RESULTS 


Mtthod  Compound 

Control 

UmN 

% 

Total  No. 
Spiked 
Reauita 

No.  Spikea 
Outaide  Umita 

%  Of  Spikes 
Outside 
Limits 

Semivolatile  Organic  Compounds 

(LM18)  Phenol 

26-90 

34 

11 

32 

2-Chlorophenol 

25  - 102 

34 

3 

8.8 

1 ,4-Oichlorobenzene 

28-104 

34 

1 

2.9 

N-NKroso-di-n-propylamine 

41  - 126 

34 

0 

0 

1 ,2.4-Trichlorobenzene 

38-107 

34 

0 

0 

4-Chloro-3-methylphenol 

26-103 

34 

6 

18 

Acenaphthene 

31  - 137 

34 

0 

0 

4-Nitrophenol 

11  - 114 

34 

1 

2.9 

2.4-ONT 

28-89 

34 

13 

38 

Pentachlorophend 

17-109 

34 

14 

41 

Pyrene 

■  35-142 

34 

0 

0 

Volatile  Organic  Compounds 

(LM19)  1,1-Olchloroethene 

59-172 

36 

0 

0 

TricNoroethene 

62-137 

36 

0 

0 

Benzene 

66-142 

36 

0 

0 

Toluerte 

59-139 

36 

0 

0 

Chlorobenzene 

60-133 

36 

0 

0 

Metals 

(J019)  Arsenic 

75-125 

50 

7 

14 

(JD15)  Selenium 

75-125 

50 

50 

100 

(JB01)  Mercury 

75-125 

50 

0 

0 

(JS11)  SIver 

75-125 

45 

5 

11 

Beryllium 

75-125 

45 

0 

0 

Cadmium 

75-125 

45 

0 

0 

Copper 

75-125 

45 

0 

0 

Nickal 

75-125 

45 

0 

0 

Thallium 

75-125 

45 

6 

13 

Zinc 

75-125 

45 

2 

4  4 

TABLE  N.S 
(eoneiiidad) 


SUMMARY  OF  SOIL  MATRIX  SPIKE  RESULTS 


Control  Total  No.  %  of  Spikes 

UmH  Spiked  No.  Spikes  Outside 
Method _ Compound _ % _ Resuha  Outside  UrnKs  Umits 


Pesticides 


(LH10) 

BHC.Q 

46-127 

31 

3 

9.7 

Heptachior 

35-110 

31 

3 

9.7 

Aldrin 

34-132 

31 

1 

3.2 

Oieldrin 

31-134 

31 

2 

6.4 

Erxlrin 

42-139 

31 

1 

3.2 

DDT.PP 

23-134 

31 

4 

13 

PCBs 

(LH16) 

PCB  1016 

50-114 

33 

3 

9.1 

PCB  1260 

8-127 

33 

5 

15 

Explosives 

(LWf2) 

2.4-ONT 

83-  106(1) 

19 

5 

26 

ROX 

68-100(1) 

19 

1 

5.2 

1.3.5-TNB 

73  -  96(1) 

19 

9 

47 

Misc.  Method 

1 

Chromium  +6 

60-140 

5 

0 

0 

KY01 

Cyanide 

70-120 

18 

0 

0 

1 

Total  Phenols 

75-125 

15 

0 

0 

(1)  General  Umka 


TABLE 


MATRIX  SPIKE  RESULTS  OUTSIDE 
CONTROL  UMITS  FOR  ROUND  1 
GROUNDWATER  SAMPLES 


Sampla 

ID 

Method 

Compound 

Control 

Limit 

% 

Recovery 

% 

DMO-03-MWA  (a) 

S021 

Selenium 

75-125 

74.0 

S022 

Arsenic 

75-125 

54.5 

SD23 

Silver 

75-125 

54.4 

S023 

saver 

75-125 

59.9 

DMO-04-MWA  (a) 

S021 

Selanium 

75-125 

36.7 

S022 

Arsenic 

75-125 

35.2 

S023 

Silver 

75-125 

61.3 

S023 

saver 

75-125 

56.9 

SSIO 

Calcium 

75-125 

63.6 

SSIO 

Sodium 

75-125 

60.5 

UM18 

4^hloro-3'methylphanoi 

23-97 

110 

UM18 

Pentachlorophenol 

9-103 

110 

PSW-02  (a) 

SSIO 

Calcium 

75-125 

126 

SSIO 

Sodium 

75-125 

144 

UM18 

1 .2.4-Trichlorobanzene 

39-98 

100 

UM18 

2.443tnitrotaluena 

24  96 

100 

UM18 

4-Chioro-3-mathylphanoi 

23-97 

3.8 

UM18 

4-Chioro^-mathylpharK}i 

23-97 

2.7 

UM18 

4-NRrophanol 

10-80 

90 

UM18 

4^itrophanol 

10-80 

81 

UM18 

Pharxjl 

12-89 

1.7 

UM18 

Pharxjl 

12-89 

1.2 

PSW-020UP 

UH13 

Aldrin 

40-120 

133 

UH13 

BHC,Q 

56-123 

130 

TNT^I-MWC 

UM18 

2,4-Oinitrotoluana 

24-96 

110 

TNT-02-MWC 

UM18 

1 .2.4-Trtehlorobanzana 

39-98 

99.0 

UM18 

2.40lnitrotoluena 

24-96 

120 

UM18 

PentMhloropherx3l 

9-103 

130 

UM18 

Pyrene 

26-127 

130 

TMT-OfrMWA 

UM18 

1 .2,4-T richlorobenzsne 

39-98 

110 

UM18 

2.4^initrotoluene 

24-96 

98.0 

UM18 

4^oro-3-methylphenol 

23-97 

110 

UM18 

Pentachlorophenol 

9-103 

150 

UM18 

Pyrene 

26-127 

130 

OMO-GW-RB 

UH13 

Endrin 

56-121 

2.68 

RB-2 

UM18 

2.4-Dinitrotoiuene 

24-96 

98.0 

(a)  Two  saparata  matrix  spikas  wara  prepared  and  analyzed  for  soma  methods. 


TABLE  N-7 


SUMMARY  OF  POSITIVE 
SOIL  METHOD  BLANK  RESULTS 


Method 

Blank  CRL 


Lot  No. 

Method 

Compound 

ug/g 

Pesticides 

PPT 

LH10 

Aldrin 

0.0008 

<0.007 

PPL 

LH10 

BHC.A 

0.0033 

<0.009 

PPK 

LH10 

BHC.G 

0.0002 

<0.006 

PPT 

LH10 

BHC.G 

0.0001 

<0.006 

PPU 

LH10 

Chlordane 

0.0002 

<0.018 

PPH 

LH10 

DDT.  PP 

0.0001 

<0.007 

PPH 

LH10 

Dieidrin 

0.00006 

<0.006 

PPT 

LH10 

Dieldrin 

0.0003 

<0.006 

PPK 

LH10 

EndosuifanA 

0.0004 

<0.006 

PPT 

LH10 

EndosulfanA 

0.0004 

<0.006 

PPH 

LH10 

EndosulfanB 

0.00009 

<0.007 

PPH 

LH10 

Endrin 

0.0004 

<0.007 

PPT 

LH10 

Endrin 

0.0002 

<0.007 

PPI 

LH10 

Heptachior 

0.008 

<0.006 

PPK 

LH10 

Heptachior 

0.009 

<0.006 

PPT 

LH10 

Heptachior 

0.005 

<0.006 

PPK 

LH10 

Isodrin 

0.00007 

<0.005 

PPT 

LH10 

Isodrin 

0.001 

<0.005 

PPH 

LH10 

Methixychior 

0.003 

<0.071 

Volatile  Compounds 

PNW 

LM19 

Acetone 

0.01 

<0.02 

PNY 

LM19 

Acetone 

0.006 

<0.02 

PNZ 

LM19 

Acetone 

0.006 

<0.02 

RZG 

LM19 

Acetone 

0.009 

<0.02 

RZH 

LM19 

Acetone 

0.01 

<0.02 

RZK 

LM19 

Acetone 

0.008 

<0.02 

RZL 

LM19 

Acetone 

0.02 

<0.02 

RZM 

LM19 

Acetone 

0.007 

<0.02 

RZK 

LM19 

Acrylonittlie 

0.03 

<0.1 

RZL 

LM19 

Acrylonitrile 

0.002 

<0.1 

RZL 

LM19 

Benzene 

0.0002 

<0.002 

RZV 

LM19 

Methylene  cNoride 

0.005 

<0.012 

PNW 

LM19 

Methylene  chloride 

0.002 

<0.012 

PNY 

LM19 

Methylene  chloride 

0.003 

<0.012 

TABLE  N-7 


SUMMARY  OF  POSITIVE 
SOIL  METHOD  BLANK  RESULTS 


Lot  No. 

Method 

Compound 

Method 

Blank 

ug/9 

CRL 

ug/g 

RNY 

LM19 

Methylene  cNohde 

0.003 

<0.012 

RZG 

LM19 

Methylene  cNoride 

0.001 

<0.012 

RZH 

LM19 

Methylene  chlonde 

0.002 

<0.012 

RZL 

LM19 

Methylene  chloride 

0.001 

<0.012 

RZV 

LM19 

Toluene 

0.0007 

<0.0008 

PNX 

LM19 

Toluene 

0.0009 

<0.0008 

PNY 

LM19 

Toluene 

0.0005 

<0.0008 

PNZ 

LM19 

Toluene 

0.001 

<0.0008 

RZG 

LM19 

Toluene 

0.0005 

<0.0008 

RZL 

LM19 

Toluene 

0.0009 

<0.0008 

RZB 

LM19 

Trichlorofluoromethane 

0.01 

<0.006 

RZC 

LM19 

T  richiorofluoromethane 

0.009 

<0.006 

RZD 

UM19 

Trichlorofluoromethane 

0.01 

<0.006 

RZE 

LM19 

Trichlorofluoromethane 

0.009 

<0.006 

RZF 

LM19 

Trichlorofluoromethane 

0.01 

<0.006 

RZG 

LM19 

T  richiorofluoromethane 

0.02 

<0.006 

RZK 

LM19 

Trichlorofluoromethane 

0.02 

<0.006 

RZL 

LM19 

TricNorofluoromethane 

0.02 

<0.006 

RZM 

LM19 

Trichlorofluoromethane 

0.02 

<0.006 

Explosives 

RPO 

LW12 

2,4.6-TNT 

0.316 

<0.456 

RPP 

LW12 

2.4,6-TNT 

0.187 

<0.456 

RPR 

LW12 

2.4.S-TNT 

0.125 

<0.456 

RPP 

LW12 

HMX 

0.111 

<0.424 

RPR 

LW12 

HMX 

0.227 

<0.424 

RPN 

LW12 

ROX 

0.255 

<0.587 

CRL  Certified  Reporting  Umll 


TABLE 


SUMMARY  OF  POSITIVE  ROUND  1 
GROUNDWATER  METHOD  BLANK  RESULTS 


Lot  No. 

Mothod 

Compound 

Mtttiod 

Blank 

ug/L 

CRL 

uq/l 

RCE 

H2 

Total  Phenols 

03 

<7.1 

Inorganic  Analytes 

RYW 

I 

Disotved  Residue 

03 

<5 

RUH 

SSIO 

Calduffl 

478 

<21.1 

RUH 

SSIO 

Chromium 

239 

<6.02 

RUH 

SSIO 

Copper 

2.44 

<8.09 

RUH 

SSIO 

Sodium 

93.4 

<21.1 

RUH 

SSIO 

Zinc 

18.6 

<21.1 

Pesticides 

OEL 

UH13 

BHCw\ 

0.004 

<0.039 

OEL 

UH13 

BHC4> 

0.003 

<0.029 

OEL 

UH13 

BHS3 

0.003 

<0.024 

OEL 

UHD 

DDD.PP 

0.002 

<0.023 

OEL 

UH13 

DDEa>P 

0.002 

<0.027 

OEL 

UH13 

Isodrin 

0.002 

<0.056 

OEL 

UHD 

Lindane 

0.004 

<0.051 

Semivolatile  Compounds 

SAL  UM18 

Bis(2-Ethylhexyl)-phthaiate 

63 

<4.8 

SAN 

UM18 

Bis(2-Ethylhexyi)-phthalate 

16 

<4.8 

RQO 

UM20 

Ll>2-Trichloroethane 

031 

<1.2 

Volatile  Compounds 

RQS 

UM20 

Benzene 

0.03 

<030 

RQO 

UM20 

Chlorobenzene 

0.05 

<030 

RQO 

UM20 

Dibromochloromethane 

0.13 

<0.67 

RQO 

UM20 

Ethylbenzene 

0.06 

<030 

RQO 

UM20 

Toluene 

033 

<0.50 

RQO 

UM20 

T  richlorofluoromethane 

0.15 

<1.4 

RQP 

UM20 

Trichlorofluoromethane 

0.40 

<1.4 

Explosives 

see 

UW14 

U4-TNB 

0.154 

<0.626 

SCE 

UW14 

U.5-TNB 

0.135 

<0.626 

SCK 

UW14 

U.5-TNB 

0.118 

<0.626 

SCL 

UW14 

U.5-TNB 

0.119 

<0.626 

see 

UW14 

i4,6-TNT 

0.122 

<0388 

SCE 

UW14 

2,4.6-TNT 

0.140 

<0388 

I 

I 

I 


TABLE  N-« 

(eondudad) 

SUMMARY  OP  POSITIVE  ROUND  1 
GROUNDWATER  METHOD  BLANK  RESULTS 


Mathod 


Lot  No. 

Mothod 

Compound 

Blank 

ug/L 

CRL 

UQ/L 

SCK 

UW14 

2,4.6-TNT 

0.089 

<0.588 

see 

UW14 

2,4-Diiutrotolueoe 

0.203 

seE 

LTWW 

2,4-Diiutrotoluene 

0.280 

seL 

UW14 

2,4-Dinitrocoiuene 

0.169 

<0.612 

see 

UW14 

2,6-Diiiitrotoluene 

0.146 

<1.15 

see 

IJW14 

HMX 

0.472 

<1.65 

seE 

UW14 

HMX 

0.279 

<1.65 

seK 

UW14 

HMX 

0.187 

<1.65 

seL 

UW14 

HMX 

0.210 

<1.65 

see 

Lrwi4 

ROX 

0.242 

<2.11 

seE 

UW14 

ROX 

0.169 

<2.11 

seK 

UW14 

ROX 

0232 

<2.11 

seL 

UW14 

ROX 

0.011 

<2.11 

seE 

UW14 

Teiryl 

02 

SCL 


TABLE  N-10 

ROUND  1  GROUNDWATER 
HLTER  BLANK  RESULTS 


FiekjlO 

RLTERBLK 

RLTER  8LK 

RLTER  BLK 

Lab  ID 

SIA0W1*24 

SiAOWl*25 

SIADW1*26 

Collection  Date 

4/24/90 

4/30/90 

5/2/90 

Collection  Time 

15:40 

11:00 

16:00 

Depth  (feet) 

0 

0 

0 

Parameter  Name 

ug/L 

ug/L 

ug/L 

INORGANICS 

Copper 

8.56 

<8.09 

<8.09 

Calcium  (ug/L-CA) 

536 

629 

577 

Sodium  (ug/L-NA) 

1940 

<500 

<500 
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APPENDIX  O 

CONTAMINANT  FATE  AND  TRANSPORT  MODEL 


0.1  Introductioii 

Saturated  and  unsaturated  zone  contaminant  transport  models  were  run  by  using  data 
from  the  TNT  Leaching  Beds  Area.  Indicator  contaminants  were  13,5-trinitrobenzene 
(TNB)  and  TCE. 

Vadose  and  saturated  zone  modeling  was  performed  on  1,33-TNB  from  the  TNT 
Leaching  Beds  subsite.  It  was  selected  as  an  indicator  compound  because  it  is  the  most 
mobile  explosive  compound  detected  and  had  the  highest  frequency  of  occurrence  in  the 
vadose  and  saturated  zones.  Therefore,  1,33-TBN  represents  the  most  conservative 
estimate  of  the  lateral  and  vertical  extent  of  the  total  explosives  plume  in  the  TNT 
Leaching  Beds  Area. 

Saturated  zone  modeling  was  performed  on  TCE  from  the  Vehicle  Maintenance  Area 
Subsite.  This  compound  was  chosen  to  model  because  it  had  the  highest  concentration 
and  frequency  of  occurrence  of  the  VOCs  found  at  this  site.  TCE  vadose  zone  modeling 
was  not  performed  because  of  the  absence  of  data.  Five  soil  borings  were  installed  in 
the  Vehicle  Maintenance  Area  Subsite.  Borings  placement  was  based  on  the  distribution 
of  TCE  in  soil  gas  at  this  site.  However,  TCE  was  not  detected  ion  any  of  the  soil 
samples  and  therefore  could  not  be  modeled. 

Vadose  and  saturated  zone  modeling  could  not  be  performed  at  that  Abandoned 
Landfill,  Chemical  Burial  Site,  Construction  Debris  Landfill,  and  DRMO  Trench  Area 
due  to  the  insufficient  data  from  these  sites. 

02  Routes  of  Migration 

The  pathways  for  exposure  from  potential  contaminant  migration  are: 
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1.  Surface  exposure/dermal  contact  and  ingestion 

2.  Atmospheric  transpon/wind-blow  fugitive  dust  and  volatilization 

3.  Surface  runoff/dissolved  contaminants  and  particulate  transpon/dermal 
contact  and  ingestion 

4.  Unsaturated-zone  transport  with  subsequent  saturated  zone  transpon 

5.  Saturated  zone  transport  to  domestic  and  irrigation  wells/dermal  contact 
and  ingestion 

Additionally,  some  of  the  contaminants  present  in  surface  soils  may  be  subject  to 
degradation  (biological  or  chemical  transformation)  or  by  biotic  uptake.  In  order  to 
provide  a  conservative  estimate  of  potential  contaminant  migration,  the  quantitative 
analytical  modeling  did  not  factor  in  degradation  processes  that  could  occur  in  the 
saturated  and  unsamrated  zones,  and  therefore,  the  concentrations  calculated  would  be 
conservative.  Lower  concentrations  would  be  expected  if  degradation  processes  were 
taken  into  account. 

03  Model  Objectives 

Models  were  used  to  simulate  solute  transport  in  the  unsaturated  and  saturated  zones 
at  the  TNT  Leaching  Beds  Area  at  SIAD.  These  processes  are  modeled  because  they 
are  the  primary  exposure  pathways  (Section  02),  along  with  direct  ingestion/inhalation 
or  dermal  contaa  with  surface  soils  at  the  site.  The  model  objectives  are  five-fold: 

1.  Simulation  of  current  conditions; 

2.  Sensitivity  analyses; 

3.  Simulation  of  future  conditions; 

4.  Guide  Phase  n  field  work; 

5.  Risk  assessment. 
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The  solute  transport  modeling  integrates  the  five  objectives.  Simulation  of  current 
conditions  allows  for  the  verification  that  the  model  can  successfully  forecast  present 
values  using  an  estimate  of  contaminant  release  and  reasonable  parameter  values 
(although  the  mechanisms  of  solute  transport  and  fate  may  not  be  represented  exaaly). 
Reasonable  parameter  values  are  those  expeaed  to  fall  within  a  given  range  based  on 
chemical  and  hydrogeochemical  propenies.  Model  behavior  as  a  function  of  each  of 
these  parameters  is  tested  in  the  sensitivity  analyses.  Although  the  simulation  of  current 
conditions  is  not  a  calibration,  it  imparts  some  levels  of  confidence  in  simulation  of 
future  conditions.  These  simulations  are  used  for  two  purposes:  the  strategic  planning 
of  Phase  II  field  work  (i.e.,  the  placement  of  monitoring  wells),  and  an  assessment  of  risk 
posed  by  existing  contamination  associated  with  each  of  the  sites. 

0.4  Theory 

The  general  principals  of  unsaturated  transport  of  organic  chemicals  are  addressed  in  this 
section.  The  migration  of  chemicals  in  soil-water  systems  is  governed  by  convection- 
dispersion  processes,  which  can  be  divided  into  three  distinct  mechanisms;  (i)  mass  flow, 
or  passive  movement  of  the  contaminant  with  the  mass  of  water  in  which  it  is  dissolved; 
(ii)  liquid  and  gaseous  diffusion,  movement  caused  by  molecular  collisions;  and  Hii) 
chemical  potential  gradients  in  both  liquid  and  vapor  phases  (Jury  and  Valentine,  1986). 
Hydrodynamic  dispersion,  which  is  the  spreading  of  particles  caused  by  three-dimensional 
mass  flow  at  pore-scale,  is  not  often  accounted  for  in  a  volume  averaged  mathematical 
treatment  of  flow,  or  factored  into  the  liquid  diffusion  term.  A  wide  variety  of 
biogeochemical  processes  influence  the  actual  rate  of  chemical  migration  through  a  dense 
web  of  complicated  interactions.  These  processes  are  grouped  generally  into  five 
categories  (Rao  and  Jessup,  1983;  Donigan  and  Rao,  1986). 

1.  Advection 

2.  Sorption/desorption 

3.  Transfonnation/(bio)degradation 

4.  Volatilization 

■ 
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5. 


Plant  processes 


Sorption/Desorption 

Sorption/desorption  is  one  of  the  most  important  processes  influencing  the  movement 
or  leaching  of  a  chemical.  It  is  generally  thought  of  as  a  partitioning  between  a  solid 
(sorbed)  phase  and  the  liquid  phase  (i.e.,  infiltrating  water),  caused  by  hydrophobic  and 
weak  electrostatic  interactions.  The  term  "sorption"  is  used  here  so  that  no  mechanistic 
connotations  are  implied;  "adsorption"  is  a  two-dimensional  (i.e.,  monolayer)  surface 
reaction.  This  partition  is  described  mathematically  by  the  distribution  coefficient  Kq, 
(Lyman,  et  al,  1982;  Jury  and  Valentine  1986): 


Hg  adsorbed  contaminant  {g  soil 
Mg  contaminant  JmL  solution 


Not  only  does  sorption/desorption  by  the  solid  phase  influence  chemical  movement,  the 
resident  time  on  soil  surface  leads  indirealy  to  inaeased  potential  for  degradation.  On 
the  other  hand,  a  more  highly  sorbed  chemical  would  not  be  volatilize  as  readily  as  a 
nonsorbing  chemical  (given  identical  Henry's  Law  constant  and  geochemical  parameters) 
because  of  lower  concentrations  in  the  liquid  phase.  The  role  of  the  distribution 
coefficient  in  mitigating  chemical  migration  is  given  in  an  approximation  of  nonuniform 
flow  by  using  average  values  for  Kq,  volumetric  water  content,  diffusion-dispersion 
coefficient,  and  drainage  flux  (i.e.,  long  time  simulations)  (Smith,  et  al,  1984)  give  the 
following  form  of  the  convection-dispersion  equation: 

^  dCL  Dd^CL  VdCL 

An  -  =  -  -  -  +  r 

^  ar  ar^  dz 
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where: 


V  »  /0,  the  macroscopic  average  pore  water  velocity  (ft/yr) 

-  Drainage  flux  (fi/yr) 

«  Mass  of  contaminant  per  soil  water  volume  (mg/1) 

D  »  Diffusion-tlispersion  coefficient  (ft^/day) 

<p  3  Water  content 
r  =  Reaction  mass  loss  rate  (mg/day) 

The  distribution  coefficient  as  defined  above  is  valid  only  if  the  sorption  isotherm  is 
linear,  and  the  reactions  are  reversible  and  fast  (i.e.,  relative  to  the  time-scale  of  water 
flux).  The  linearity  of  isotherms  for  organic  chemical  sorption  processes  has  been 
demonstrated  for  benzene  (Rogers,  et  al,  1980),  halogenated  hydrocarbons  and  some 
substituted  benzene  compounds  (Wilson,  et  al,  1981).  However,  Elabd  (1984)  and 
Johnson  (1985)  found  that  sorption  behavior  could  be  fit  equally  well  with  either  a  linear 
isotherm  or  the  van  Bemmelmen-Freundlich  isotherm.  If  Kq  is  zero,  then  the  chemical 
species  of  concern  is  unaffected  by  physiochemical  reactions  and  moves  with  the  same 
velocity  as  the  water. 

Because  of  the  large  variations  in  Kq,  a  parameter,  is  introduced  for  organic 
compounds: 


^  */(^) 


where:  ^  »  soil  organic  carbon  fraction 

Koc  is  the  organic  carbon  partition  coefficient  and  is  defined  as  the  ratio  of  the 
concentration  associated  with  the  organic  fraction  of  soil  to  the  concentration  in  aqueous 
solution. 

Previous  work  (Lam'oert,  1967,  1968;  Lambert,  et  al,  1965;  Weed  and  Weber,  1974) 
demonstrated  that  the  sorption  of  nonionic  organic  compounds  could  be  correlated 
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statistically  to  the  organic  carbon  content  of  a  soil  since  it  behaved  as  a  solvent  in  a 
solvent  extraction  process.  Chiou,  et  al,  (1979)  postulated  that  the  sorption  mechanism 
is  equivalent  on  a  macroscopic  scale  to  a  simple  partition  between  two  immiscible 
phases:  water  and  soil  organic  matter.  Karickhoff,  et  al,  (1979)  demonstrated  the 
relation  between  sorption  processes  and  the  aqueous  solubility  of  the  sorbate.  The 
parameter,  is  nearly  independent  of  soil  type  and  particle  size.  The  octanol-water 
partition  coefficient,  is  the  ratio  of  concentrations  in  a  selected  organic  phase 
(octanol)  to  that  in  water,  and  can  be  correlated  statistically  to 


If  Kq>  0,  then  chemical  movement  is  retarded  as  defined  by  the  retardation  coefficient, 
R: 


where: 


Pb 


V 

Ve 


Soil  bulk  density 
Effective  porosity 

Macroscopic  average  pore  water  velocity  (annual 
average  drainage  in  unsaturated  conditions) 

Macroscopic  average  velocity  of  chemical 


The  retardation  of  dissolved  organic  compounds  is  therefore  dependent  on  the  following 
parameters: 


1. 


2. 


Soil  bulk  density 
Effeaive  porosity 
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3.  Organic  carbon  partition  coefficient 

4.  Soil  organic  carbon  fraction 

The  soil  bulk  density  and  effeaive  porosity  can  be  determined  in  the  laboratory  for 
representative  samples  of  varying  lithology.  The  organic  carbon  panition  coefficient  can 
be  found  in  literature  or  estimated  from  other  chemical  parameters,  e.g.,  solubility  in 
water  of  (Lyman,  et  al,  1982). 

0.6  Biodegradadon/Transformation 

The  biodegradation  rate  of  a  dissolved  organic  chemical  is  dependent  on  the  species  and 
activity  of  the  soil  microbial  populadon.  The  active  biomass  that  could  degrade  the 
organic  chemicals  to  potentially  innocuous  forms  varies  with  depth,  as  a  result  of 
decreasing  soil  temperature,  oxidadon-reduction  potential  and  organic  matter  content. 
Because  of  the  expeaed  limited  substrate  in  a  high  desert  environment,  the  microbial 
population  is  likely  to  be  limited  to  very  shallow  zones.  Hence,  once  the  organic 
chemical  has  moved  past  the  zone  of  miaobiai  activity,  the  only  reacdons  are  sorption 
and  abiotic  degradation  processes. 

0.7  Analydcal  Soludons  to  the  Convecdoii’Dipersioa  Equadon 

Analydcal  soludons  to  the  one  dimensional  conveaion-dispersion  equation  can  be 
applied  to  predict  concentrations  of  organic  chemicals  in  the  unsaturated  zone  and  in 
groundwater.  The  first  solution  is  for  steady  uniform  flow  through  a  porous  medium  in 
which  the  source  term,  Cq,  is  a  constant  (steady,  continuous  injection).  This  would  be  the 
case  if  the  soil  or  groundwater  contamination  at  the  source  was  to  remain  at  the  same 
concentration,  indefinitely.  An  approximation  of  the  solution  of  the  conveaion- 
dispersion  equation  for  this  initial  condition  is  given  by; 


where:  Q  *  Initial  concentration  of  the  contaminant  in  soil  or 

groundwater 
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Co  2  [2(D^)V21 

C  -  Concentration  of  the  contaminant  at  a  distance 
downgradient  x,  and  a  time,  t 

D,  =  Longimdinal  dispersion  coefficient 

erfc  =  Complementary  error  function 

The  second  solution  is  for  steady,  uniform  flow  through  a  porous  medium  in  which  the 
source  term,  Q,  is  a  constant  when  0  <  t  ^  t©.  For  t  >  t©,  Q  =  0  (Crenel-type 
injection).  This  would  be  the  case  if  the  source  for  current  contamination  would  cease 
to  exist  after  a  period  of  time.  At  some  time  later  (t),  the  leakage  of  contaminants  into 
soil  or  groundwater  is  stopped  (i.e.,  contaminated  soil  is  removed).  This  also  assumes 
that  there  are  no  other  sources  in  the  area  which  affect  the  concentrations  of  the 
contaminants. 

An  approximation  of  the  solution  for  this  initial  condition  is  given  by: 

£  .  1  .  1  erfc 

C,  2  [2(D^)V21  2  2P.((-(,)1V2 


for  t  >  tfl 

In  the  unsaturated  zone,  the  infiltration  rate  of  water  is  a  function  of  net  precipitation 
(plus  net  applied  water)  and  the  soil  charaaeristics.  The  estimated  seepage  velociw  of 
groundwater  is  give  by: 
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V  -  (K  .  i)/. 


where:  K  =  Hydraulic  conductivity  (gal/dayfi^) 

e  =  Effertive  porosity 
i  =  Hydraulic  gradient 

The  retardation  faaor  has  a  major  impact  on  solute  migration  in  groundwater.  The 
solute  will  migrate  1/R  times  as  far  as  the  surrounding  groundwater  over  a  given  time 
period.  Assumed  values  were  considered  to  be  conservative. 

0.8  TNT  f  raching  Beds  Uosaturated  Zone  Model 

0.8.1  Introducdon 

The  objectives  of  the  unsaturated  zone  model  were  to  simulate  the  distribution  of  1.3,5 
TNB  in  the  soil  at  the  TNT  Leaching  Beds  subsite,  and  to  estimate  the  quantity  of  1.3,5 
TNB  discharged  from  the  soil  into  the  groundwater  system.  The  simulated  distribution 
of  1,3,5  TNB  in  the  soil  can  be  used  to  assist  soil  remediation  planning.  The  simulated 
mass  loading  from  the  soil  to  groundwater  was  used  as  the  boundary  condition  for  the 
groundwater  contaminant  transport  model.  The  model  SESOIL  was  selected  for  this 
modeling  effort, 

SESOIL  is  a  seasonal  compartmental  model  designed  to  simulate  the  one  dimensional 
transport  of  contaminant  through  an  unsaturated  soil  column.  The  model  was  developed 
for  the  U.S.  Environmental  Protection  Agency,  Office  of  Toxic  Substance,  by  Anhur  D. 
Little  Company  (Bonazountas  and  Wagner,  1984). 

The  model  employs  theoretically  derived  equations  driven  by  climatic,  soil  property, 
geometric  and  chemical  compound  property  data.  The  model  simulates  pollutant  fate 
cycle  by  taking  into  account:  advection,  diffusion,  volatilization,  adsorption  and 
desorption,  chemical  degradation  or  decay,  biological  transformation,  hydrolysis,  cation 
exchange,  compiexation  chemistry,  and  other  processes. 
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SESOIL  has  been  evaluated  and  tested  by  Battelle  Pacific  Laboratory,  Oak  Ridge 
National  Laboratory,  and  an  EPA  Laboratory  (Murarka,  1984;  Hetrick,  et  al,  1987). 
SESOIL  was  seleaed  by  the  State  of  California  for  leaking  underground  fuel  tank  study 
(State  of  California,  1989).  Review  and  comparison  of  SESOIL  with  other  vadose  zone 
model  can  be  found  in  a  publication  by  Hem  and  Melancon  (1989). 

0.82  Model  Configuration 

The  model  is  structured  as  a  4-layer  model  having  a  surface  area  of  4413  square  feet. 
The  first  layer  simulated  the  soil  from  the  ground  surface  to  a  depth  of  0.5  feet,  the 
thickness  of  the  layer  of  explosive  chemicals.  Simulated  depths  for  the  base  of  the 
second,  third,  and  fourth  layers  were  located  at  17,42.5,  and  55  feet  below  grade 
respectively.  The  maximum  depth  of  55  feet  represents  the  interface  with  the 
groundwater  surface.  Since  the  thickness  of  the  vadose  zone  was  only  55  feet,  soil 
property  was  assumed  to  be  homogeneous.  Based  on  field  study,  soil  layers  1.2,3,and  4 
were  modeled  as  loamy  sand.  The  soil  density  was  assumed  to  be  1.85  grams  per  cubic 
centimeter,  and  porosity  28%. 

The  SESOIL  model  requires  data  of  precipitation,  temperature,  cloud  cover,  humidity, 
albeto,  and  the  latitude  of  the  site  as  model  input.  Sierra  Army  Depot  is  located  on 
40.15  degree  latitude.  The  annual  precipitation  was  determined  to  be  about  4  inches  per 
year.  The  climatic  data  on  Sierra  Army  Depot  site  as  required  by  SESOIL  model  were 
obtained  from  the  U.S.  Weather  Bureau. 

SESOIL  model  also  requires  data  of  chemical  properties  as  model  input.  The  general 
chemical  properties  of  Ut5  TNB  such  as  solubility,  diffusion  coefficient  in  air,  molecular 
weight,  and  valence  were  found  in  standard  chemical  handbooks  (Windholz,  1976;  Dean. 
1989).  Since  organic  carbon  content  was  not  measured  on  the  site,  a  value  of  0.59^:  was 
used  in  this  study.  This  was  based  on  the  field  measurement  of  a  similar  study  at  Nellis 
Air  Force  Base  site  in  Nevada. 


Biologic  degradation  of  organic  compounds  is  generally  simulated  using  both  zero  and 
first  order  reactions.  A  zero  order  reaction  for  biologic  degradation  is  generally  valid 
only  in  zones  of  high  biologic  activity.  In  contrast,  first  order  reactions  are  used  to 
describe  the  degradation  of  organic  compounds  in  zones  where  biologic  activity  is  at 
lower  or  residual  values.  At  TNT  Leaching  Beds  area,  the  biological  degradation  of  1,3,5 
TNB  was  simulated  as  a  first  order  decay  function.  Since  1,3,5  TNB  is  a  stable  chemical, 
the  half-life  period  used  to  calculate  degradation  rate  was  seleaed  as  10  years. 

The  actual  values  of  SESOIL  model  input  parameters  are  summarized  in  Table  0.1. 

0.9  Solute  Transport  Model  at  TNT  T  caching  Beds  Site 

0.9.1  Introduction 

A  two-dimensional  finite  difference  solute  transport  and  dispersion  model  was  used  to 
simulate  movement  of  trichloroethylene  (TCE)  and  13,5  trinitrobenzene  (TNB)  at  the 
TNT  Leaching  Beds  Area.  The  Method  Of  Charaaeristics  model  (MOC)  (Konikow  and 
Bredehoeft,  1988)  calculates  transient  changes  in  a  solute  dissolved  in  groundwater.  The 
.MOC  model  can  take  conveaive  transport,  hydrodynamic  dispersion,  ?nd  fluid  sources 
into  account,  and  has  been  updated  to  also  account  for  chemical  reactions  which  are 
likely  to  occur,  such  as  adsorption,  desorption,  and  chemical  decay  (Konikow  and 
Bredehoeft,  1987).  133  TNB  was  chosen  as  a  representative  TNT  compound  to  model 
because  it  was  the  most  mobile  of  the  explosives  compounds  found  at  the  TNT  Leaching 
Beds  Area,  and  thus  could  conservatively  represent  the  presence  of  other  explosive 
compounds  at  this  site.  Numerous  VCXTs  were  found  in  the  groundwater  at  this  site. 
TCE  was  the  most  widely  distributed  of  these  and  was  modeled  as  a  representative  VOC 
at  this  site. 

0.93  Model  Configuration 

A  single  50-foot  thick  layer  was  used  to  simulate  solute-transport  at  the  TNT  Leaching 
Beds  Site.  This  roughly  coincides  with  the  maximum  depth  at  which  any  compounds  on 
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TABLE  0-1 


SUMMARY  OF  INPUT  PARAMETERS 
USED  TO  MODEL  THE  TRANSPORT  OF  TNB  IN  VADOSE  ZONE 


Parameter 

Vahie 

Units 

Data  Source 

Meteorologic  Data 

Precipation 

4.0 

in/yr 

U.S.  Weather  Bureau. 
Data  compiled  by 
General  Science 
Corp. 

Range  in  Temperature 

-1  to  21 

degree 

Same  as  above 

Range  in  Qoud  Cover 

0.25  to  0.7 

% 

Same  as  above 

Range  in  Humidity 

03  to  0.7 

% 

Same  as  above 

Average  Albedo 

037 

Same  as  above 

Latitude 

41.5 

degree 

Topographic  map 

U^TNB  Chemical  Data 

Solubility 

350 

ppm 

Merck  Index 

Air  Diffusion 

Coefficient 

0.0498 

cm*cm/sec 

Calculated 

Henry’s  Law  Constant 

4.468E-07 

atm'm" ’3/mol 

Calculated 

Molecular  Weight 

213 

g/mol 

Merck  Index 

Biodegration  Rate 
(soil) 

.00019 

/day 

Calculated 

Biodegration  Rate 
(water) 

.00019 

/day 

Calculated 

Koc 

37 

ppm 

Calculated 

I 

I 
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TABLE  0-1  (Contiiiued) 


SUMMARY  OF  INPUT  PARAMETERS 
USED  TO  MODEL  THE  TRANSPORT  OF  TNB  IN  VADOSE  ZONE 


Parameter 

Value 

Units 

Data  Source 

Soil  Data 

Soil  Type 

loamy  sand 

Estimated  from  field 
information 

Density 

1.85 

g/cm'3 

Same  as  above 

Porosity 

28 

% 

Same  as  above 

Organic  Carbon 

.5 

% 

Estimated 

the  site  were  detected,  and  puts  cell  nodes  at  a  depth  of  25  feet  where  higher  solute 
concentrations  were  detected.  The  model  was  divided  horizontally  in  90  columns  and  60 
rows,  equally  spaced  in  both  directions  (Figure  0-1).  Grid  spacing  was  50  feet  to  allow 
greater  model  resolution  of  plume  movement,  with  a  total  area  of  0.48  square  miles. 

Water  level  data  from  wells  on  the  site  were  contoured  at  02  foot  intervals  to  obtain 
initial  head  values  for  the  model  (Figure  0*2).  Groundwater  flow  was  mainly  nonhwards 
at  the  TNT  Leaching  Beds.  An  apparent  groundwater  ridge  biseaed  the  site,  although 
the  gradient  was  extremely  flat 

Longitudinal  dispersivity  over  the  TNT  site  was  initially  assigned  a  value  of  100  feet  in 
the  model,  and  later  modified  to  130  feet  Transverse  dispersivity  was  20  percent  of  the 
longitudinal  value.  Effective  porosi^  and  storage  coefficient  were  both  assigned  a  value 
of  0.18.  A  storage  coefficient  of  0.18  indicates  unconfined  conditions,  however,  some 
parts  of  the  aquifer  may  have  been  partially  confined  by  localized  silt/clay  units.  Bulk 
soil  density  was  estimated  to  be  1.8  g/cc. 

An  important  parameter  which  the  MCX  model  took  into  account  was  the  distribution 
faaor,  KD,  from  which  the  retardation  faaor,  R,  was  calculated.  The  following 
assumptions  and  calculations  were  made  for  TCE  and  TNB  to  obtain  the  model  input. 

KD  =  foc’Koc  +  fio'Kio  (for  foe  >  .001)  where 
foe  -  fraction  of  organic  carbon 
Koc  =  partition  coefficient  for  organic  carbon 
fio  (fraction  of  inorganic  carbon)  »  l*foc 
Kio  =  SA/KoW»-“ 

SA  »  surface  area  of  soil  (m^/g) 

Kow  s  octanoUwater  partition  coefficient 

The  fraction  of  organic  carbon  at  the  TNT  site  was  estimated  to  be  approximately  .005, 
and  the  surface  area  of  the  soil  as  0.02,  equal  to  a  fine,  loamy  sand.  KD  and  R  values 
calculated  from  these  numbers  were: 
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TCE 


TNB 


Kow 

194  37.1 

Koc 

125  41.7 

KD 

.634  .220 

R 

2.34  3.20 

R  =  1  +  pKD 
n 

where: 

p  =  Bulk  soil  density  (g/cc) 
n  =  effective  porosity 

=  1.8 
=  0.18 

The  retardation  factor  has  a  major  impact  on  solute  migration  in  groundwater.  The 
solute  will  migrate  1/R  times  as  far  as  the  surrounding  groundwater  over  a  given  time 
period.  Assumed  values  were  considered  to  be  conservative. 
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SITE  STATE  PLANAR  U  T  H 

TYPE  ID  X-COQRO  Y-COORO  X-COORD  Y-COORD  ELEV  AQUIFER  BORE  NO.  DESCRIPTION 


SORE 

ALF-01-NUA 

2525115 

304503 

745197 

4448586 

4079.1 

SORE 

ALF-01-SB 

2525433 

303007 

745299 

4448131 

4081.0 

SORE 

ALF-02-MWA 

2523896 

304057 

744827 

4448446 

4076.7 

BORE 

ALF-02-SB 

2524642 

304 1U 

745054 

4448475 

4077.0 

BORE 

ALF-03-HUA 

2524736 

302893 

745087 

4448094 

4085.4 

BORE 

AUF-03-S8 

2525281 

304140 

745249 

4448476 

4077.9 

BORE 

ALF-04-S8 

2524805 

304076 

745104 

4448455 

4077.9 

BORE 

CC8-01-MUA 

2524664 

306151 

745054 

4449087 

4065.6 

BORE 

CCS -01 -SB 

2524615 

305938 

745040 

4449022 

4066.4 

BORE 

CC8-02-MUA 

2524516 

305214 

745012 

4448801 

4074.6 

BORE 

CC8-02-SB 

2524597 

305777 

745035 

4448973 

4068.1 

SORE 

CCS -03 -SB 

2524631 

305597 

745046 

4448918 

4071.3 

BORE 

CCB-04-SB 

2524658 

305026 

745056 

4448744 

4076.7 

BORE 

CC8-0S-SB 

2524979 

304448 

745156 

4448569 

4077.0 

BORE 

OHO-03-MWA 

2528127 

303741 

746118 

4084.1 

BORE 

OMO-04-MUA 

2528023 

303578 

746087 

4448314 

4084.0 

BORE 

OMO-OS-MWA 

2528086 

303335 

746107 

4448240 

4083.1 

BORE 

0MO-0«-SB 

2528103 

3::656 

746111 

4448338 

4082.8 

BORE 

ONO-07-SB 

2528109 

303614 

746113 

4448325 

4083.0 

SORE 

0M-08-SS 

2528118 

303551 

746116 

4448306 

4082.5 

BORE 

0HO-09-SB 

2528114 

303496 

746115 

4448289 

4082.5 

BORE 

OMO-10-SB 

2528231 

303661 

746150 

4448340 

4082.4 

BORE 

OMO-11-SI 

2528234 

303622 

746151 

4448328 

4082.3 

BORE 

OMO-12-SB 

2528267 

303691 

746161 

4448349 

4082.9 

BORE 

OHO-13-SB 

2528286 

303615 

746167 

4448326 

4082.8 

BORE 

0SB-01-MUA 

2506265 

3U399 

739316 

4460687 

3996.0 

BORE 

0S8-01-SB 

2506256 

344465 

739313 

4460707 

3993.5 

BORE 

0SB-02-MIM 

2516080 

329656 

742358 

4456225 

4000.1 

SORE 

0SB-02-S8 

2516069 

329565 

742355 

4456197 

4000.3 

SORE 

0S8-03-SS 

2525686 

339613 

745254 

4459232 

4003.8 

BORE 

0S8-04-MUA 

2525800 

325653 

765335 

4455037 

4007.3 

BORE 

0S8-04-S8 

2525790 

325656 

765332 

4655038 

4007.0 

BORE 

0S8-05-S8 

2517746 

300985 

762962 

6U7689 

6105.5 

BORE 

0S8-06-MUA 

2527169 

309659 

765806 

4650165 

4062.3 

BORE 

0S8-06-n 

2527093 

309679 

765783 

4650171 

4062.0 

BORE 

TNT -01 -MM 

2527030 

309880 

765763 

US0Z32 

4062.2 

BORE 

TNT-01-MUC 

2527030 

309870 

765763 

6650229 

4062.0 

SORE 

THT-02-MM 

2527653 

310178 

765952 

U5032S 

4061.2 

BORE 

TNT-02-MMC 

2527653 

310168 

765952 

U50322 

4060.2 

BORE 

TNT-07-NU8 

2526881 

310318 

765716 

6650365 

4062.6 

SORE 

TNT-07-I1MC 

2526896 

310326 

765720 

aS0367 

4062.1 

BORE 

TNT -07- $8 

2525963 

309685 

765633 

6650108 

4066.5 

BORE 

TNT-08-S8 

2526067 

309U5 

765671 

6650096 

4067.2 

BORE 

TNT-09-SS 

2526126 

309673 

765688 

6650105 

4065.9 

BORE 

TNT-10-MM 

2526125 

309626 

765688 

4650151 

4063.0 

BORE 

TNT-10-NMC 

2526125 

309637 

765488 

6650155 

6061.8 

BORE 

TNT-10-S8 

2526199 

309502 

765511 

U50116 

40U.2 

BORE 

TNT- 11 -88 

2526161 

309588 

765699 

U50160 

6063.6 

BORE 

TBT-12-S8 

2527162 

310003 

765803 

6650270 

6038.1 

BORE 

TNT-13-88 

2527189 

309987 

745811 

6450^5 

4038.9 

Jan  9,  1991 


SAMPLING  POINT  COONOINATE  REPONT 
INSTALLATION:  Sierra  Or^:ance  Depot 
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SITE  STATE  PLANAR  U  T  H 

TTPE  ID  X-COORD  Y-COORO  X-COORD  Y-COORD  ELEV  AQUIFER  BORE  MO. 


BORE 

TNT-U-Sl 

2527165 

3099U 

745804 

4450252 

4039.1 

BORE 

TNT-15-MMA 

2527688 

310407 

745962 

4450395 

4037.2 

BORE 

TMT-15-SB 

2527142 

309958 

745797 

U50256 

4038.6 

BORE 

TNT-16-MUA 

2528131 

310403 

746097 

U5039S 

4043.1 

BORE 

TMT-16-SB 

2527106 

309912 

745786 

U50242 

4039.5 

BORE 

TNT-17-SB 

2527128 

309895 

745793 

U50237 

4039.6 

BORE 

TNT- 18- SB 

2527118 

309879 

745790 

U50232 

4040.2 

BORE 

TNT- 19- SB 

2527099 

309892 

745784 

4450236 

4039.7 

COMP 

TNT-01-SS 

2527162 

310003 

745803 

4450270 

4038.1 

COMP 

TNT-02-SS 

2527189 

309987 

745811 

U50265 

4038.9 

COMP 

TNT-03-SS 

2527165 

3099U 

745804 

U50252 

4039.1 

COMP 

TNT-OA-SS 

2527142 

309958 

745797 

U502S6 

4038.6 

COMP 

TNT-05-SS 

2527106 

309912 

745786 

U50242 

4039.5 

COMP 

TNT-06-SS 

2527128 

309895 

745793 

4450237 

4039.6 

COMP 

TNT-07-SS 

2527118 

309879 

745790 

U50232 

4040.2 

COMP 

TNT-08-SS 

2527099 

309892 

745784 

U50236 

4039.7 

WELL 

ALF-01-MUA 

2525115 

304503 

745197 

4448586 

4079.1 

WELL 

ALF-02-NWA 

2523896 

304057 

744827 

4076.7 

WELL 

ALF-03-MIM 

2524736 

302893 

745087 

4448094 

4085.4 

WELL 

CCB-01-MUA 

2524664 

306151 

745054 

4449087 

4065.6 

WELL 

CCa-02-NUA 

2524516 

305214 

745012 

4448801 

4074.6 

WELL 

DF-1-MW 

2526524 

309249 

745611 

U50038 

4050.8 

WELL 

DMO-03-MUA 

2528127 

303741 

746118 

4084.1 

WELL 

OMO-04-MIM 

2528023 

303578 

746087 

4448314 

4084.0 

WELL 

DMO-OS-MUA 

2528086 

303335 

746107 

4448240 

4083.1 

WELL 

DSB-01-MIU 

2506265 

3U399 

739316 

4460687 

3994.0 

WELL 

DS8-02-MUA 

2516080 

329656 

74a58 

4456225 

4000.1 

WELL 

DSB-OA-MUA 

2525800 

325653 

745335 

4455037 

4007.3 

WELL 

0SB-06-NUA 

2527169 

309659 

745806 

U501M 

4042.3 

WELL 

LBG-1-MU 

2530846 

344311 

746811 

4460743 

4011.4 

WELL 

LBG-2-MU 

2525551 

339349 

745213 

4459212 

4006.3 

WELL 

LF-1-MU 

2515122 

307039 

742142 

4449326 

4024.4 

WELL 

LF-2-MW 

2514126 

308290 

741834 

4449704 

4019.6 

WELL 

LF-A-MU 

2513812 

308057 

741739 

4449632 

4020.4 

WELL 

LF-B-MU 

2513356 

308331 

741599 

4U9714 

4017.0 

WELL 

LF-C-MH 

2512493 

308911 

741334 

4449888 

4011.2 

WELL 

LF-D-MW 

2513882 

309021 

741757 

4449926 

4014.5 

i«LL 

LF-E-MW 

2513986 

308698 

741790 

4449828 

4016.5 

WELL 

LF-F-MW 

2515003 

308084 

742102 

4449644 

4022.4 

WELL 

LF-G-MU 

2514017 

307314 

741804 

4449406 

4022.6 

WELL 

LF-H-MM 

2514102 

307631 

741829 

4449503 

4022.5 

WELL 

LF-I-MU 

2515559 

306467 

742277 

4449153 

4022.8 

WELL 

LF-J-MW 

2514338 

306658 

741904 

4449207 

4024.6 

WELL 

LF-K-MW 

2514862 

305455 

742068 

4448842 

4023.4 

WELL 

LF-L-MW 

2512738 

307367 

741414 

4449418 

4020.4 

WELL 

LF-M-MU 

2511741 

308867 

741105 

4449872 

4010.0 

WELL 

LF-N-MU 

2515588 

309133 

742277 

4449966 

4016.0 

WELL 

LF-O-MU 

2517424 

306027 

742847 

4449025 

4030.6 

WELL 

P-1 -MM 

2523750 

302435 

7U788 

4447951 

4086.5 

WELL 

P-2-MH 

2523636 

302430 

744753 

4447949 

4086.2 

description 
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SAMPLING  POINT  COOKOINATE  REPOMT 
INSTALLATION:  Sierra  OrAiance  Depot 


SITE  STATE  PLANAR  U  T  N 

TYPE  10  X-COORO  Y-COORO  X-COORO  Y-COORO  ELEV  AQUIFER  BORE  MO.  DESCRIPTION 


UELL 

P-3-MW 

2523890 

302296 

744831 

4447909 

4086.1 

WELL 

PSU-02 

2525612 

301434 

745359 

4447652 

UELL 

PSU-05 

2519621 

300945 

743534 

4447483 

UELL 

PSU-08 

2524359 

301405 

744977 

4447639 

UELL 

PSW-09 

2519724 

298687 

743573 

4446795 

UELL 

TESTPT 

2494680 

279955 

736000 

4441000 

0.0 

UELL 

TNT-01-MgA 

2527030 

309893 

745763 

4450236 

4042.0 

UELL 

TNT-01-MW8 

2527030 

309880 

745763 

U50232 

4042.2 

UELL 

TNT-01-MWC 

2527030 

309870 

745763 

4450229 

4042.0 

UELL 

TMT-02-MgA 

2527653 

310185 

745952 

4450327 

4041.0 

UELL 

TNT-02-MUB 

2527653 

310178 

745952 

4450325 

4041.2 

UELL 

TNT-02-MWC 

2527653 

310168 

745952 

4450322 

4040.2 

UELL 

TNT-03-MUA 

2527310 

310320 

745847 

U50367 

4039.4 

UELL 

TNT-04-MWA 

2527657 

309899 

745954 

4450240 

4040.6 

UELL 

TMT-05-MWA 

2527995 

309391 

746059 

US0086 

4045.4 

UELL 

TNT-06-MWA 

2527336 

309663 

745857 

4450167 

4041.4 

UELL 

TNT-Or-MWA 

2526871 

310318 

745713 

U50365 

4042.7 

UELL 

TNT-07-MUB 

2526881 

310318 

745716 

4450365 

4042.4 

UELL 

TNT-07-MWC 

2526894 

310324 

745720 

4450367 

4042.1 

UELL 

TNT’Oa-NUA 

2526709 

309890 

745665 

U50234 

4042.4 

UELL 

TNT-09-MMA 

2526777 

309561 

745687 

U50134 

4042.3 

UELL 

TNT-10-NUA 

2526115 

309621 

745485 

4450150 

4043.0 

UELL 

TNT-10-MM 

2526125 

309624 

745488 

4450151 

4043.0 

UELL 

TNT-10-MWC 

2526125 

309637 

745488 

4450155 

4041.8 

UELL 

TNT-11-MWA 

2525930 

309436 

745429 

4450093 

4046.3 

UELL 

TNT-12-MWA 

2526062 

309878 

745468 

4450228 

4037.0 

UELL 

TNT-13-MyA 

2526551 

309606 

745618 

US0147 

4043.2 

UELL 

TNT-H-MWA 

2525470 

309953 

745287 

4450249 

4035.9 

UELL 

TMT-15-MUA 

2527688 

310407 

745962 

4450395 

4037.2 

UELL 

TNT-16-MWA 

2528131 

310403 

746097 

4450395 

4043.1 

Prograi*  endad  normal  ly.t 


Geotechnieal  and  Field  Drilling  Data 
from  the  QFD  File  of  the  IRDMS 


-MM  James  M.  Montgomery 
Consulting  Engineers  Inc. 


20-Sf>-1990 


13:U;26 


GEOTECHNICAL  FIELD  DRILLING  (GFO) 
InstaUation:  Siarra  Ordnanca  Dapet  (SA) 
Naaauraaiant  Data  Ranga:  01*jan*7S  to  20-sap-90 


Min  (X.Y): 

Naaauraaiant 

Sita  Tvpa/Sita  id  Ora  Data 
SORE  ALF-01-NUA  JN  15-fab-1990 


SORE  ALF-01-SS  JN  17-«ar-l990 


SORE  ALF-02-MUA  JM  17*fab*1990 


(736000,  4410000) 

Max  (X,T): 

(746167, 

Action 

Maaturamant 

Nathod 

Daoth 

AOVAU 

02 

0.0 

OPTOT 

01 

-W99,0 

GROUT 

02 

-9999.0 

uses 

01 

0.0 

01 

35.0 

01 

36.0 

01 

40.5 

01 

46.5 

01 

60.0 

01 

68.0 

01 

71.0 

01 

72.0 

01 

80.5 

01 

81.5 

01 

90.0 

01 

97.0 

01 

105.5 

01 

106.0 

AOVAU 

01 

0.0 

OPTOT 

01 

-9999.0 

GROUT 

02 

-9999.0 

uses 

01 

0.0 

01 

10.0 

01 

10.7 

01 

19.0 

01 

19.2 

01 

24.0 

01 

29.0 

01 

34.0 

01 

34.7 

01 

39.0 

01 

a.o 

01 

49.0 

01 

59.0 

01 

64.0 

01 

69.0 

01 

69.7 

01 

74.0 

01 

84.0 

01 

90.0 

01 

93.0 

01 

94.5 

AOVAU 

02 

0.0 

OPTOT 

01 

•9999.0 

GROUT 

02 

•9999.0 

uses 

01 

0.0 

01 

25.5 

1  - 


4460707) 


Uni  t 


Intarval 

Vatua 

Haas. 

Entry 

106.5 

•9999.0 

•9999.0 

106.5 

FT 

-9999.0 

90.0 

FT 

35.0 

-9999.0 

SP 

1.0 

-9999.0 

SM 

4.5 

-9999.0 

SP 

8.0 

-9999.0 

SN 

11.5 

-9999.0 

SU 

8.0 

-9999.0 

SM 

3.0 

-9999.0 

SP 

1.0 

-9999.0 

sc 

8.5 

-9999.0 

SP 

1.0 

-9999.0 

ML 

8.5 

-9999.0 

SP 

7.0 

-9999.0 

ML 

8.5 

-9999.0 

SP 

0.5 

-9999.0 

ML 

0.5 

-9999.0 

SP 

95.0 

-9999.0 

-9999.0 

95.0 

FT 

-9999.0 

94.5 

FT 

10.0 

•9999.0 

SP 

0.7 

-9999.0 

SM 

8.3 

•9999.0 

ML 

0.2 

•9999.0 

CL 

4.8 

•9999.0 

ML 

5.0 

•9999.0 

SP 

5.0 

•9999.0 

SU 

0.7 

•9999.0 

ML 

4.3 

•9999.0 

CL 

5.0 

•9999.0 

SP 

5.0 

-9999.0 

SU-SM 

10.0 

-9999.0 

SM 

5.0 

-9999.0 

SU 

5.0 

-9999.0 

SP 

0.7 

-9999.0 

SU 

4.3 

-9999.0 

ML 

10.0 

•9999.0 

SP 

6.0 

-9999.0 

SM 

3.0 

-9999.0 

ML 

1.5 

•9999.0 

SM 

0.5 

-9999.0 

ML 

107.0 

-9999.0 

-9999.0 

107.0 

FT 

•9999.0 

92.0 

FT 

25.5 

•9999.0 

SP 

0.5 

•9999.0 

SM 

20-KP-1990  GCOTECHHICAL  riELO  0EILL1N6  (CFO)  13:U;26 

Installation:  Siarra  Ordnanca  Oopot  (SA) 

NaaauraMnt  Data  Ranga:  01>jan>7S  to  20-sap>90 
Min  (X,Y):  (736000,  4410000)  Max  (X,Y):  (746167,  4460707) 


NaaauraMMit 

Action 

Unit 

Sita  Typa/$ita  id 

Ora 

Data 

Measurement 

Method 

Oeoth 

Interval 

Value 

Mess. 

Entry 

BORE  ALF'02-MUA 

JM 

17-fato-1990 

uses 

01 

26.0 

4.0 

-9999.0 

SM 

01 

30.0 

0.2 

-9999.0 

ML 

01 

30.2 

5.0 

-9999.0 

ML 

01 

33.2 

0.2 

-9999.0 

CL 

01 

35.4 

4.6 

-9999.0 

SP 

01 

40.0 

0.3 

-9999.0 

ML 

01 

40.5 

4.5 

-9999.0 

SM 

01 

43.0 

0.5 

-9999.0 

ML 

01 

45.5 

4.5 

-9999.0 

SU 

01 

50.0 

0.6 

•9999.0 

CL 

01 

50.6 

0.1 

-9999.0 

OL 

01 

50.7 

10.6 

-9999.0 

SU 

01 

61.3 

0.2 

-9999.0 

ML 

01 

61.3 

8.5 

-9999.0 

SU 

01 

70.0 

0.4 

-9999.0 

ML 

01 

70.4 

9.6 

-9999.0 

SU 

01 

80.0 

2.0 

-9999.0 

SM 

01 

82.0 

5.0 

-9999.0 

CL 

01 

87.0 

2.0 

•9999.0 

SM-ML 

01 

89.0 

1.8 

•9999.0 

CL 

01 

90.8 

9.2 

-9999.0 

SM 

01 

100.0 

0.6 

•9999.0 

SU 

01 

100.6 

6.4 

•9999.0 

SP 

BORE  ALF-02-SE 

JM 

18-aBr-1990 

AOVAU 

01 

0.0 

89.0 

•9999.0 

OPTOT 

01 

•9999.0 

•9999.0 

89.0 

FT 

GROUT 

02 

•9999.0 

•9999.0 

86.0 

FT 

uses 

01 

0.0 

9.0 

•9999.0 

SP 

01 

9.0 

2.0 

•9999.0 

NR 

01 

11.0 

3.0 

•9999.0 

SP-SM 

01 

14.0 

15.0 

•9999.0 

sr 

01 

29.0 

5.0 

-9999.0 

ML 

01 

34.0 

5.4 

•9999.0 

SP 

01 

39.4 

0.2 

-9999.0 

SM 

01 

39.6 

19.4 

-9999.0 

SP 

01 

59.0 

11.0 

•9999.0 

SP-ML 

01 

70.0 

18.0 

-9999.0 

ML 

01 

88.0 

1.0 

-9999.0 

SU 

BORE  ALF-03-MUA 

JN 

19* fob* 1990 

AOVAU 

02 

0.0 

107.5 

•9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

107.5 

FT 

GROUT 

02 

•9999.0 

•9999.0 

91.5 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

SP 

01 

9.0 

6.6 

•9999.0 

SM 

01 

15.6 

0.1 

•9999.0 

CL-SM 

01 

13.7 

5.2 

-9999.0 

SM 

01 

20.9 

0.1 

-9999.0 

CL 

01 

21.0 

4.0 

•9999.0 

SW 

01 

25.0 

0.3 

-9999.0 

SM 

01 

25.3 

0.8 

•9999.0 

SP 

01 

26.1 

0.1 

•9999.0 

SM 

2 


20-$«?-1990 


13:U;26 


Sitt 

SORE 


BORE 


BORE 


GEOTECHNICAL  FIELD  DRILLING  (GFO> 

Installation:  Siarra  OrAianca  Oopet  (SA) 
NaasuroMant  Data  Ranga:  Ol'jan'T?  to  20>aap*90 
Nin  (X.T):  (736000,  4410000)  Naa  (X,T):  (746167,  4460707} 


NaasuroMnt 

Tvpa/Sita  id  0^  Data 

ALf-03-NWA  JM  19-fob-1990 


ALF*03-SI  JM  19<Mr-1990 


ALF-04-sa  JN  18-Hr-1990 


Action 

Unit 

Maasuraownt 

Hathod 

Danth 

Intarval 

Valua 

Haas. 

Entry 

uses 

01 

26.2 

4.0 

-9999.0 

SP 

01 

30.2 

4.8 

-9999.0 

SP-CL 

01 

35.0 

0.5 

■9999.0 

ML 

01 

35.5 

0.2 

-9999.0 

CL -ML 

01 

35.7 

0.8 

-9999.0 

SU 

01 

36.5 

3.9 

-9999.0 

SM 

01 

40.4 

0.1 

-9999.0 

CL 

01 

40.5 

4.5 

-9999.0 

SP 

01 

45.0 

6.3 

-9999.0 

SU 

01 

51.3 

3.7 

-9999.0 

SM 

01 

55.0 

0.3 

-9999.0 

SP 

01 

55.3 

0.9 

-9999.0 

CL -ML 

01 

56.2 

3.8 

-9999.0 

SU 

01 

60.0 

0.4 

-9999.0 

ML 

01 

60.4 

9.6 

-9999.0 

SU 

01 

70.0 

0.3 

-9999.0 

ML 

01 

70.3 

0.2 

-9999.0 

SP 

01 

70.5 

4.5 

-9999.0 

CL 

01 

75.0 

5.0 

-9999.0 

SU 

01 

80.0 

10.0 

•9999.0 

SP 

01 

90.0 

0.6 

-9999.0 

SM 

01 

90.6 

9.4 

•9999,0 

SU 

01 

100.0 

0.7 

-9999.0 

SP 

01 

100.7 

0.3 

-9999.0 

SM 

01 

101.0 

6.5 

•9999.0 

CL 

AOVAU 

01 

0.0 

90.0 

•9999.0 

OPTOT 

01 

•9999.0 

•9999.0 

90.0 

FT 

NOCUT 

01 

•9999.0 

•9999.0 

•9999.0 

uses 

01 

0.0 

9.0 

-9999.0 

NTLOCa 

01 

9.0 

21.0 

-9999.0 

SP 

01 

30.0 

4.0 

-9999.0 

SP-ML 

01 

34.0 

6.0 

■9999.0 

SP-CL 

01 

40.0 

4.0 

-9999.0 

SP 

01 

U.O 

5.0 

-9999.0 

SP-CL 

01 

49.0 

10.0 

-9999.0 

SP 

01 

59.0 

11.0 

-9999.0 

ML-SP 

01 

70.0 

7.0 

•9999.0 

SP 

01 

77.0 

3.0  ■ 

•9999.0 

SM 

01 

80.0 

5.0 

-9999.0 

SP 

01 

8S.0 

2.5 

-9999.0 

SM-SP 

01 

87.5 

1.5 

-9999.0 

SP-SM 

01 

89.0 

1.0 

-9999.0 

SP 

AOVAU 

01 

0.0 

86.0 

-9999.0 

OPTOT 

01 

•9999.0 

•9999.0 

86.0 

FT 

GROUT 

02 

•9999.0 

•9999.0 

85.0 

FT 

uses 

01 

0.0 

29.0 

•9999.0 

SP 

01 

29.0 

5.0 

•9999.0 

ML 

01 

36.0 

5.0 

-9999.0 

SP 

01 

39.0 

0.5 

•9999.0 

sm-ml 

3 


20-SEP-1990 


S<t»  Tvp«/$if  id 
lORE  ALF-M-SI 


BORE  CCB-01-MUA 


BORE  CC1-01-SE 


BORE  CCI-02-MM 


GEOTECHNICAL  BIELD  DRILLING  (GPO)  13:14:26 

Installation:  Siarra  OrttMnca  Oapot  (SA) 

Haaauraoiant  Data  Ranfo:  01*jan*7S  to  20*sop*90 


Min  (X.Y): 

(736000,  U10000) 

Max  (X.T): 

(746167, 

4460707) 

NooauroMnt 

Action 

Unit 

Ora 

Data 

Moasuronont 

MQthod 

Dooth 

Intorval 

ValKo 

Moos. 

Entry 

JM 

18-Mr-1990 

uses 

01 

39,5 

10.0 

-9999.0 

SP 

01 

49.5 

0.2 

-9999.0 

HL 

01 

49.7 

10.1 

•9999.0 

SP 

01 

59.8 

0.2 

-9999.0 

SM 

01 

60.0 

10.0 

■9999.0 

su 

01 

70.0 

5.0 

-9999.0 

NL 

01 

75.0 

5.3 

-9999.0 

SM 

01 

80.3 

4.7 

-9999.0 

SP 

01 

85.0 

1.0 

-9999.0 

SM 

JM 

20- fab- 1990 

AOVAU 

02 

0.0 

92.5 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

92.5 

FT 

GROUT 

02 

-9999.0 

-9999.0 

76.0 

FT 

uses 

01 

0.0 

5.0 

-9999.0 

SU 

01 

5.0 

5.0 

-9999.0 

SP 

01 

10.0 

5.0 

-9999.0 

su 

01 

15.0 

3.0 

-9999.0 

SM 

01 

18.0 

7.0 

-9999.0 

SP 

01 

25.0 

1.5 

-9999.0 

SP-ML 

01 

26.5 

4.9 

-9999.0 

NL 

01 

31.4 

3.6 

-9999,0 

SP 

01 

35.0 

5.0 

•9999.0 

SU 

01 

40.0 

5.0 

•9999.0 

SP-CL 

01 

45.0 

0.6 

-9999.0 

SM 

01 

45.6 

4.4 

•9999.0 

ML 

01 

50.0 

0.2 

•9999.0 

SM 

01 

50.2 

0.3 

-9999.0 

CL 

01 

50.5 

4.5 

-9999.0 

SM-Cl 

01 

55.0 

5.0 

•9999.0 

ML-SM 

01 

60.0 

10.2 

•9999.0 

SM 

01 

70.2 

0.3 

-9999.0 

CL 

01 

70.5 

0.2 

•9999,0 

ML 

01 

70.7 

0.5 

-9999.0 

SP 

01 

71.2 

13.8 

-9999.0 

ML 

01 

85.0 

1.0 

-9999.0 

SU 

01 

86.0 

5.4 

-9999.0 

ML-SP 

01 

91.4 

0.3 

-9999.0 

SP 

01 

91.7 

0.3 

-9999.0 

ML 

01 

92.0 

0.5 

-9999.0 

CL 

JN 

13-apr-1990 

AOVAU 

01 

0.0 

80.0 

-9999.0 

DPTOT 

01 

-9999.0 

-9999.0 

80.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

79.0 

FT 

uses 

01 

0.0 

39.0 

-9999.0 

ML 

01 

39.0 

5.0 

-9999.0 

SM 

01 

U.O 

5.0 

•9999.0 

SP 

01 

49.0 

30.0 

•9999.0 

ML 

01 

79.0 

1.0 

-9999.0 

SU 

JM 

26- fab- 1990 

AOVAU 

02 

0.0 

104.5 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

104.5 

FT 

4 


20-$«P-1W0 


SCOTECHNICAL  ftlLO  DRIUING  (GrO)  13:U;26 

Installation:  siarra  Or^nanca  Oapet  (SA) 

Naaaura«ant  Oats  Rants:  01>jan>73  to  20*sap*90 
Min  (X,r):  (736000,  U10000)  Max  (X.T):  (746167,  4460707) 


NaaaurwMnt 

Action 

uni  t 

Sits  Tyoa/Sita  id 

Ora 

Data 

Maaouranant 

Wathod 

Daoth 

Intarval 

Valua 

!!£U- 

Entry 

bore  CCB-02-MM 

JM 

26- fab- 1990 

GROWT 

02 

-9999.0 

-9999.0 

88.0 

FT 

uses 

01 

0.0 

5.0 

-9999.0 

SM 

01 

S.O 

5.7 

-9999.0 

sw 

01 

10.7 

4.3 

-9999.0 

SN 

01 

1S.0 

5.0 

-9999.0 

SP 

01 

20.0 

0.2 

-9999.0 

sw 

01 

20.2 

14.8 

-9999.0 

SM 

01 

3S.0 

5.0 

-9999.0 

ML 

01 

40.0 

5.0 

■9999.0 

ML -CL 

01 

45. 0 

1.1 

•9999.0 

SM 

01 

46.1 

3.9 

-9999.0 

SW 

01 

50.0 

10.0 

-9999.0 

SM 

01 

60.0 

1.0 

■9999.0 

SW 

01 

61.0 

9.0 

-9999.0 

SP 

01 

70.0 

10.2 

-9999.0 

SM 

01 

80.2 

9.8 

-9999.0 

SM-CL 

01 

90.0 

1.2 

■9999.0 

SM 

01 

91.2 

8.9 

■9999.0 

ML 

01 

100.1 

0.9 

■9999.0 

SM 

01 

101.0 

2.3 

■9999.0 

ei 

01 

103.3 

0.8 

-9999.0 

SM 

01 

104.1 

0.4 

■9999.0 

CL 

BORE  CCB-02-S1 

JM 

12-apr-1990 

AOVAU 

01 

0.0 

88.0 

■9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

88.0 

FT 

GROWT 

02 

-9999.0 

-9999.0 

81.0 

FT 

uses 

01 

0.0 

14.0 

■9999.0 

ML 

01 

14.0 

5.0 

•9999.0 

SP 

01 

19.0 

25.0 

■9999.0 

ML 

01 

44.0 

0.2 

■9999.0 

sw 

01 

44.2 

26.3 

■9999.0 

ML 

01 

70.5 

1.0 

-9999.0 

NR 

01 

71.5 

0.1 

-9999.0 

SM 

01 

71.6 

7.4 

-9999.0 

ML 

01 

79.0 

9.0 

-9999.0 

SM 

BORE  CCS<03-SS 

JM 

12-apr-1990 

AOVAU 

01 

0.0 

88.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

88.0 

FT 

NOGWT 

01 

-9999.0 

•9999.0 

-9999.0 

uses 

01 

0.0 

39.0 

-9999.0 

ML 

01 

39.0 

1.0 

-9999.0 

SM 

01 

40.0 

19.0 

■9999.0 

ML 

01 

59.0 

10.0 

■9999.0 

CL 

01 

69.0 

19.0 

-9999.0 

ML 

BORE  CCI-04-M 

JM 

11-apr*l990 

AOVAU 

01 

0.0 

90.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

90.0 

FT 

GROWT 

02 

-9999.0 

-9999.0 

89.0 

FT 

uses 

01 

0.0 

14.0 

■9999.0 

ML 

01 

14.0 

5.0 

-9999.0 

SP 

01 

19.0 

5.0 

-9999.0 

SM 

5 


20-Sf P-1990 


13:14:26 


GEOTICNHICAL  riCLO  00ILL1H6  (6PO) 

Inttallatien:  Siarra  Ordnanca  Dapot  (U) 
Naaauraaant  Data  Kanga:  01-jan-79  te  20*aap*90 
Min  (X,Y):  (73M00,  U10000)  Max  (X,T):  (76*167.  66*0707) 


Sita  Tvpa/$ita  id  Ora 

SOKE  CCt-06-SS  JN 


Naaauraaant  Action 

&1S1  Maaaufowant 

11-apr-1990  USCS 


Mathod 

Daotit 

InssrviL 

01 

26.0 

3S.0 

01 

59.0 

20.0 

01 

79.0 

10.5 

01 

•9.5 

0.5 

lOME  CCS-OS-SI  JN  11-apr-1990  AOVAU  01 

OPTOT  01 
NOGWT  01 
USCS  01 


01 

01 

01 

01 

01 

01 

01 


0.0 

70.0 

-9999.0 

-9999.0 

-9999.0 

-9999.0 

0.0 

36.0 

36.0 

5.0 

39.0 

1.5 

60.5 

1.0 

61.5 

2.5 

U.O 

5.0 

69.0 

1.3 

50.3 

19.7 

SORE  DMO-OS-MUA  JM  26- fab- 1990 


BORE  0MO-06-MIM  JN  28-fab-1990 


AOVAU 

02 

0.0 

109.0 

OPTOT 

01 

-9999.0 

-9999.0 

GROUT 

02 

-9999.0 

-9999.0 

USCS 

01 

0.0 

10.0 

01 

10.0 

15.0 

01 

2S.0 

0.3 

01 

2S.3 

1.0 

01 

2*.3 

0.2 

01 

26.5 

S.5 

01 

35.0 

5.6 

01 

60.6 

0.6 

01 

60.S 

6.2 

01 

65.0 

5.0 

01 

50.0 

0.5 

01 

50.5 

9.5 

01 

60.0 

10.7 

01 

70,7 

0.2 

01 

70.9 

19,1 

01 

90.0 

1.0 

01 

91.0 

9.0 

01 

100.0 

0.3 

01 

100.3 

0.5 

01 

100.B 

6.7 

01 

107.5 

0.5 

01 

108.0 

1.0 

AOVAU 

02 

0.0 

109.5 

OPTOT 

01 

•9999.0 

•9999.0 

GROUT 

02 

•9999.0 

-9999.0 

USCS 

01 

0.0 

10.6 

01 

10.6 

0.2 

01 

10.S 

9.2 

01 

20.0 

1.2 

01 

21.2 

0.2 

unit 

Valua  Maaa 

•9999.0 

•9999.0 

•9999.0 

•9999.0 

•9999.0 

70.0  FT 

•9999.0 
•9999.0 
•9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 

-9999.0 
109.0  FT 

93.0  FT 

•9999.0 
•9999.0 
•9999.0 
-9999.0 
-9999.0 
•9999.0 
•9999.0 
•9999.0 
•9999.0 
•9999.0 
•9999.0 
•9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 
-9999.0 
•9999.0 
-9999.0 
-9999.0 
•9999.0 

-9999.0 
109.5  FT 

93.0  FT 

-9999.0 
-9999.0 
-9999.0 
-9999.0 


Entry 

Ml 

SM 

Ml 

SW 


Ml 

Nl-SM 

Ml 

NR 

Ml 

SU 

Cl 

Ml 


SM 

SW 

Ml 

SU 

CL 

SP 

SW 

CL -Ml 

SM 

SP 

Ml 

SU 

SP 

CL 

SP 

CL 

SM 

CL 

SC 

CL 

SM 

CL 


Ml 

SP 

Ml 

SM 

Ml 


*  - 


-9999.0 


20*Sff-1990 


13:U;26 


$<tt  Tvp»/»it>  id 
lOIE  0N0-(V  ifJA 


KMC  OMO-OS-MM 


CCOTECMMtCAL  riCLO  DtlLLlMC  (CEO) 

'natallation:  Siarra  Ordnanea  Oapot  (SA) 
HaasuraMant  Data  Kanga:  01-jan*7?  to  20*aa|>*90 
Nfn  iA,Y):  (736000,  4610000)  Max  (X.T):  (746167,  4460707) 


NaaauraaNnt 

Action 

uni  t 

Data 

Maaturaaiant 

Mathod 

Daoth 

Intarval 

valua 

Aaaa. 

Ism 

M 

28- fad- 1990 

uses 

01 

21.4 

9.3 

-9999.0 

SN 

01 

30.7 

9.3 

-9999.0 

••1 

01 

40.0 

0.2 

•9999.0 

SM 

01 

40.2 

0.6 

-9999.0 

•H. 

01 

40.8 

4.2 

•9999.0 

SM 

01 

4S.0 

1.0 

-9999.0 

sw 

01 

46.0 

4.0 

-9999.0 

«•(. 

01 

SO.O 

0.2 

•9999.0 

SM 

01 

SO. 2 

0.2 

-9999.0 

Ml 

01 

SO. 4 

9.6 

-9999.0 

SM 

01 

60.0 

0.8 

-9999.0 

SP 

01 

60.8 

9.2 

-9999.0 

ML 

01 

70.0 

6.0 

-9999.0 

SU 

01 

76.0 

4.0 

-9999.0 

SP 

01 

80.0 

0.5 

-9999.0 

SU 

01 

ao.s 

0.5 

-9999.0 

ML 

01 

81.0 

9.0 

-99f9.0 

SU 

01 

90.0 

0.4 

-9999.0 

ML 

01 

90.4 

0.4 

-9999.0 

SP 

01 

90.8 

4.2 

-9999.0 

ML-SM 

01 

95.0 

S.5 

-9999.0 

SM 

01 

100.S 

0.6 

-9999.0 

ML 

01 

101.1 

7.9 

•9999.0 

SM 

01 

109.0 

0.3 

-9999.0 

SP 

01 

109.3 

0.2 

•9999.0 

SM 

M 

27- fab- 1990 

AOVAU 

02 

0.0 

110.5 

•9999.0 

09TOT 

01 

-9999.0 

-9999.0 

110.5 

fT 

amuT 

02 

•9999.0 

•9999.0 

94.0 

FT 

uses 

01 

0.0 

10.0 

-9999.0 

SM 

01 

10.0 

5.0 

-9999.0 

SP 

01 

1S.0 

5.0 

•9999.0 

SM 

01 

20.0 

5.6 

-9999.0 

SP 

01 

23.6 

4.4 

•9999.0 

ML 

01 

30.0 

10.0 

•9999.0 

SP 

01 

40.0 

0.5 

-9999.0 

ML 

01 

40.S 

19.5 

•9999.0 

SP 

01 

60.0 

1.2 

-9999.0 

ML 

01 

61.2 

8.8 

-9999.0 

SP 

01 

70.0 

0.4 

•9999.0 

ML 

01 

70.4 

0.4 

-9999.0 

CL 

01 

70.8 

0.7 

•9999.0 

SP 

01 

71.5 

8.5 

•9999.0 

se 

01 

80.0 

0.2 

-9999.0 

CL 

01 

80.2 

9.8 

-9999.0 

SU 

01 

90.0 

1.0 

•9999.0 

SM 

01 

91.0 

0.6 

•9999.0 

SU 

01 

91.6 

2.4 

•9999.0 

SM 

01 

94.0 

15.9 

•9999.0 

ML 

01 

109.9 

0.1 

•9999.0 

SU 

01 

110.0 

0.5 

•9999.0 

ML 

7 


20-lfP-1990 


13:U;26 


1122  I 

MKC 


■ORE 


BORE 


GEOTECHNICAL  FIELD  DRILLING  (GFO) 
Inttailation:  Siarra  OrAianca  Oapot  (SA) 
NaaauraaNnt  Data  Ranga:  01*jan'75  to  20*aap-90 


Min  (X,Y):  (73M00.  U10000) 

Hax  (X.T):  (7AB1A7,  UB0707) 

i/$<ta  Id 

NaaauraaNnt  Action 

(?rg  Data  Naaauratntnt 

Nathod  Oaoth  intarval 

valua 

Unit 

MtM. 

Entry 

OMO-06-SB 

M 

26*aar-1990 

ADVAU 

01 

0.0 

96.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

96.0 

FT 

GROWT 

02 

-9999.0 

-9999.0 

96.0 

FT 

uses 

01 

0.0 

5.0 

-9999.0 

SW 

01 

S.O 

5.0 

•9999.0 

NR 

01 

10.0 

S.O 

-9999.0 

SP 

01 

1S.0 

S.O 

-9999.0 

SM 

01 

20.0 

5.0 

-9999.0 

SP 

01 

2S.0 

15.0 

-9999.0 

SW 

01 

40.0 

0.5 

-9999.0 

SM 

01 

40.S 

9.5 

-9999.0 

SP 

01 

SO.O 

0.2 

-9999.0 

SM 

01 

SO. 2 

9.8 

-9999.0 

ML 

01 

60.0 

10.0 

-9999.0 

SW 

01 

70.0 

10.0 

-9999.0 

SM 

01 

80.0 

10.0 

-9999.0 

SW 

01 

90.0 

5.0 

-9999.0 

CL 

01 

9S.0 

0.5 

-9999.0 

ML 

01 

9S.S 

0.5 

-9999.0 

SM 

DNO-07-a 

M 

26- wr- 1990 

ADVAU 

01 

0.0 

94.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

94.0 

FT 

GROWT 

02 

-9999.0 

•9999.0 

94.0 

FT 

uses 

01 

0.0 

24.4 

•9999.0 

SP 

01 

24.4 

0.3 

•9999.0 

ML 

01 

24.7 

4.3 

•9999.0 

SP 

01 

29.0 

5.3 

•9999.0 

SW 

01 

34.3 

0.2 

•9999.0 

SP 

01 

34.5 

9.5 

•9999.0 

SW 

01 

44.0 

5.0 

-9999.0 

ML 

01 

49.0 

0.2 

-9999,0 

CL 

01 

49.2 

0.5 

-9999.0 

SM 

01 

49.7 

0.7 

-9999.0 

ML 

01 

50.4 

8.6 

-9999.0 

CL 

01 

59.0 

10.0 

-9999.0 

ML 

01 

69.0 

10.0 

-9999.0 

SM-ML 

01 

79.0 

15.0 

-9999.0 

SW 

ONO-08'SS 

M 

27- w  1990 

ADVAU 

01 

0.0 

95.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

95.0 

FT 

GROWT 

02 

•9999.0 

-9999.0 

94.5 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

SP 

01 

9.0 

0.5 

•9999.0 

ML 

01 

9.5 

4.5 

•9999.0 

SM 

01 

14.0 

S.O 

-9999.0 

ML 

01 

19.0 

5.0 

-9999.0 

SP 

01 

24.0 

5.0 

•9999.0 

SM 

01 

29.0 

S.O 

•9999,0 

SP 

01 

34.0 

1.0 

•9999.0 

SM 

01 

35.0 

4.0 

■9999.0 

SP 

•  B  - 


20-SEP 

iL 

SOME 


BODE 


SORE 


1990  SEOTECHNtCAL  FCELO  DRILLING  (GEO)  13:14:26 

Installation:  Siarrs  Ordnanea  Oapot  (SA) 

Naaauraaiant  Data  Ranoa:  0t*jan*7S  to  20*sap-90 
Min  (X,Y):  (736000.  4410000)  Max  (X.Y):  (746167,  4460707) 


Tvpa/Sita  id 
0MO-O8-S8 


OMO-09-SI 


DM0- 10- SR 


MaaauraaNnt 

Action 

Unit 

Org 

Data 

Maaauramant 

Mathod 

Daoth 

Intarval 

valua 

Maas. 

Entr 

JM 

27-«iar-1990 

uses 

01 

39.0 

0.7 

-9999.0 

SW 

01 

39.7 

4.3 

■9999.0 

ML 

01 

44.0 

5.0 

-9999.0 

SP 

01 

49.0 

0.6 

-9999.0 

SM 

01 

49.6 

0.9 

-9999.0 

ML 

01 

50.5 

11.5 

-9999.0 

SP 

01 

62.0 

17.0 

-9999.0 

SM 

01 

79.0 

1.0 

-9999.0 

NR 

01 

80.0 

9.0 

-9999.0 

SU 

01 

89.0 

0.6 

-9999.0 

ML 

01 

89.6 

4.9 

-9999.0 

SM 

01 

94.5 

0.5 

-9999.0 

ML 

JM 

28-Mr-1990 

AOVAU 

01 

0.0 

94.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

94.0 

FT 

GROWT 

02 

-9999.0 

-9999.0 

94.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

ML 

01 

9.0 

5.0 

-9999.0 

SP 

01 

14.0 

5.0 

-9999.0 

ML 

01 

19.0 

10.0 

-9999.0 

SP 

01 

29.0 

5.0 

-9999.0 

ML 

01 

34.0 

6.0 

•9999.0 

SM 

01 

40.0 

9.0 

•9999.0 

ML 

01 

49.0 

1.0 

•9999.0 

SM 

01 

50.0 

9.0 

-9999.0 

ML 

01 

59.0 

10.0 

•9999.0 

SW 

01 

69.0 

10.0 

•9999.0 

ML 

01 

79.0 

1.0 

•9999.0 

SW 

01 

80.0 

9.0 

•9999.0 

SP 

01 

89.0 

5.0 

•9999.0 

ML 

JM 

2S-Mr-1990 

ADVAU 

01 

0.0 

95.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

95.0 

FT 

GROWT 

02 

-9999.0 

•9999.0 

95.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

ML 

01 

9.0 

5.0 

-9999.0 

SM 

01 

14.0 

5.0 

•9999.0 

ML 

01 

19.0 

5.0 

•9999.0 

SP 

01 

24.0 

10.0 

-9999.0 

SW 

01 

34.0 

2.0 

•9999.0 

NR 

01 

36.0 

3.0 

•9999.0 

SW 

01 

39.0 

1.0 

-9999.0 

ML 

01 

40.0 

0.5 

•9999.0 

SP 

01 

40.5 

9.7 

•9999.0 

ML 

01 

50.2 

8.8 

-9999.0 

SW 

01 

59.0 

10.0 

-9999.0 

ML 

01 

69.0 

0.5 

•9999.0 

CL 

01 

69.5 

9.5 

•9999.0 

ML 

01 

79.0 

0.7 

•9999.0 

SW 

01 

79.7 

9.3 

•9999.0 

SP 

01 

89.0 

0.3 

-9999.0 

ML 

9 


20-Sf P-1990 


13;U;26 


GEOTECHNICAL  FIELD  DRILLING  (GFD) 
Installation:  Siarra  Ordnanca  Oapet  (SA) 
HaasuraaMnt  Data  Ranga:  01-jan-75  to  20-sap-90 


Sits  Tvpa/Sita  id 

Ora 

Data 

0MO-10-SB 

JN 

28-«ar-1990 

ONO-t1-SB 

JM 

30-iwr-1990 

BORE  OMO-12-SE 


JM  20-Mr-1990 


BORE  DMO-13-M 


20-Mr-1990 


(736000,  U10000) 

Max  (X, 

T):  (746167, 

4460707) 

Action 

unit 

Haasuramant 

Wathod 

Oaoth 

Valua 

Maas. 

Entry 

uses 

01 

89.3 

0.4 

•9999.0 

SW 

01 

89.7 

5.3 

-9999.0 

SM 

A0VAU 

01 

0.0 

94.5 

-9999.0 

ORTOT 

01 

•9999.0 

-9999.0 

94.5 

FT 

GROWT 

02 

-9999.0 

-9999.0 

94.5 

FT 

uses 

01 

0.0 

19.0 

-9999.0 

ML 

01 

19.0 

0.3 

-9999.0 

SM 

01 

19.3 

4.7 

-9999.0 

ML 

01 

24.0 

5.7 

-9999.0 

SM 

01 

29.7 

4.3 

-9999.0 

ML 

01 

34.0 

1.0 

-9999.0 

NR 

01 

3S.0 

4.0 

-9999.0 

SP 

01 

39.0 

0.7 

-9999.0 

SM 

01 

39.7 

1.0 

•9999.0 

ML 

01 

40.7 

3.3 

-9999.0 

SM 

01 

U.O 

5.8 

-9999.0 

ML 

01 

49.8 

9.2 

-9999.0 

SP 

01 

59.0 

20.0 

•9999.0 

ML 

01 

79.0 

0.8 

•9999.0 

CL 

01 

79.8 

9.2 

-9999.0 

ML 

01 

89.0 

5.5 

•9999.0 

SW 

AOVAU 

01 

0.0 

95.0 

•9999.0 

OPTOT 

01 

•9999.0 

•9999.0 

95.0 

FT 

GROUT 

02 

•9999.0 

•9999.0 

95.0 

FT 

uses 

01 

0.0 

20.6 

-9999.0 

SP 

01 

20.6 

3.4 

•9999.0 

SM 

01 

24.0 

10.0 

•9999.0 

SP 

01 

34.0 

5.0 

-9999.0 

SM 

01 

39.0 

0.5 

•9999.0 

ML 

01 

39.5 

0.1 

-9999.0 

CL 

01 

39.6 

9.4 

-9999.0 

SP 

01 

49.0 

10.0 

-9999.0 

SM 

01 

59.0 

5.0 

-9999.0 

CL 

01 

64.0 

5.9 

-9999.0 

SM 

01 

69.9 

4.1 

-9999.0 

CL 

01 

74.0 

5.0 

-9999.0 

ML 

01 

79.0 

10.3 

•9999.0 

SM 

01 

89.3 

0.3 

•9999.0 

CL 

01 

89.6 

5.4 

-9999.0 

SM 

AOVAU 

01 

0.0 

100.0 

•9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

100.0 

FT 

GROWT 

02 

•9999.0 

•9999.0 

99.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

ML 

01 

9.0 

5.0 

-9999.0 

SW 

01 

14.0 

5.0 

•9999.0 

ML 

01 

19.0 

5.0 

-9999.0 

SW 

01 

24.0 

5.0 

-9999.0 

SM 

01 

29.0 

10.0 

-9999.0 

SP 

20-«P-1990 


GEOTECHHICAL  FIELD  OEILLING  (CFO)  13:U:26 

Inatallation:  Siarr*  Ordnanca  Oapet  (SA) 

Maaauraaant  Data  tanca:  01>jan*75  to  20*aap*90 


Nin  (X,T): 

(736000,  4410000) 

Max 

(X.T);  (746167, 

4460707) 

Naaauraaant 

Action 

Unit 

SI  to  Typo/Sita  Id 

Ora 

Data 

Maaauramant 

Mathoc 

{  Daoth 

Intarvat 

valua 

Maas. 

Entry 

BORE 

OMO-13-SB 

JM 

20-Mr-1990 

uses 

01 

39.0 

10.0 

-9999.0 

ML 

01 

49.0 

0.4 

•9999.0 

CL 

01 

49.4 

0.6 

-9999.0 

sw 

01 

SO.O 

9.0 

-9999.0 

ML 

01 

S9.0 

10.0 

•9999,0 

CL 

01 

69.0 

5.0 

•9999.0 

SM 

01 

74.0 

5.0 

•9999.0 

ML 

01 

79.0 

10.0 

-9999.0 

SM-CL 

01 

89.0 

10.0 

-9999.0 

CL 

01 

•  99.0 

1.0 

-9999.0 

SM-CL 

BORE 

DSR-OI-MUA 

JM 

03-Mr*1990 

AOVAU 

08 

0.0 

33.0 

-9999.0 

DPTOT 

01 

-9999.0 

-9999.0 

33.0 

FT 

CROWT 

02 

-9999.0 

-9999.0 

12.0 

FT 

uses 

01 

0.0 

5.0 

-9999.0 

SM 

01 

S.O 

10.0 

-9999.0 

ML 

01 

1S.0 

1.5 

-9999.0 

SM 

01 

16.5 

3.5 

-9999.0 

Ml 

01 

20.0 

5.0 

-9999.0 

SM 

01 

2S.0 

8.0 

-9999.0 

ML 

BORE 

0SB-01-$R 

JM 

01 -Mr- 1990 

AOVAU 

26 

0.0 

250.0 

•9999.0 

OPTOT 

01 

•9999.0 

•9999.0 

250.0 

FT 

GROUT 

02 

•9999.0 

•9999.0 

15.0 

FT 

uses 

01 

0.0 

3.3 

•9999.0 

SM 

01 

3.3 

1.6 

•9999.0 

ML 

Of 

4.9 

0.9 

-9999,0 

SM 

01 

5.8 

5.7 

•9999.0 

ML 

01 

11.5 

3.5 

•9999.0 

CL 

01 

15.0 

4.0 

•9999.0 

ML 

01 

19.0 

0.5 

-9999.0 

SM 

01 

19.5 

0.5 

•9999.0 

NR 

01 

20.0 

2.6 

-9999.0 

SM 

01 

22.6 

8.7 

•9999.0 

ML 

01 

31.3 

0.7 

-9999.0 

NR 

01 

32.0 

2.0 

•9999.0 

ML 

01 

34.0 

6.5 

•9999.0 

SM-ML 

01 

40.5 

0.5 

-9999.0 

SM 

01 

41.0 

9.3 

•9999.0 

ML 

01 

50.3 

1.3 

•9999.0 

Ml-SM 

01 

51.6 

0.4 

-9999.0 

NR 

01 

52.0 

4.5 

•9999.0 

ML 

01 

56.5 

0.5 

-9999.0 

NR 

01 

57.0 

3.2 

•9999.0 

Ml 

01 

60.2 

0.4 

•9999.0 

ML-SM 

01 

60.6 

1.2 

•9999.0 

SM 

01 

61.8 

0.2 

•9999.0 

NR 

01 

62.0 

2.1 

•9999.0 

SM 

01 

64.1 

2.7 

-9999.0 

ML 

01 

66.8 

0.7 

•9999.0 

NR 

01 

67.5 

4.9 

-9999.0 

ML 

-  n  - 


20-SEP-1990 


13:U:26 


GEOTECHNICAL  FIELD  OHILLINC  (CFO) 

Installation:  Siarra  Or^Mnet  Oapet  (SA) 
NoasuroMnt  Oats  fang*:  01-jan-75  to  30~aap~90 
Min  (X,T):  (736000,  4410000)  Max  (X.Y):  (746167,  4460707) 


Haati  irtwanT 

Action 

Unit 

Si£i 

Ora 

Data 

MaasuroMnt 

Mathod 

Depth 

Intarval 

Vslua 

Mass. 

Entry 

lORE  0SI-01-SI 

JM 

01 -Mr- 1990 

uses 

01 

72.4 

0.7 

•9999.0 

CL 

01 

73.1 

9.6 

-9999.0 

ML 

01 

82.7 

0.3 

•9999,0 

NR 

01 

83.0 

2.5 

-9999.0 

ML 

01 

8S.S 

2.5 

-9999.0 

CL 

01 

88.0 

5.0 

-9999.0 

ML -CL 

01 

93.0 

19.5 

-9999,0 

ML 

01 

112.S 

0.5 

-9999,0 

NR 

01 

113.0 

4.5 

-9999,0 

ML 

01 

117.5 

0.5 

-9999.0 

NR 

01 

118.0 

4.0 

-9999.0 

ML 

01 

122.0 

0.2 

-9999.0 

SM 

01 

122.2 

0.3 

•9999.0 

ML 

01 

122.5 

0.5 

-9999.0 

NR 

01 

123.0 

35.8 

•9999.0 

ML 

01 

158.8 

0.2 

•9999.0 

NR 

01 

159.0 

20.5 

•9999.0 

ML 

01 

179.5 

0.5 

-9999,0 

NR 

01 

180.0 

54.7 

-9999.0 

ML 

01 

234.7 

0.3 

-9999.0 

NR 

01 

235.0 

15.0 

•9999.0 

ML 

■ORE  0SI-02-MMA 

JM 

04-Mr-1990 

AOVAU 

08 

0.0 

41.5 

•9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

41.5 

FT 

GROUT 

02 

-9999.0 

-9999.0 

20.0 

FT 

uses 

01 

0.0 

5.0 

•9999.0 

ML 

01 

5.0 

10.0 

•9999,0 

SM 

01 

15.0 

5.0 

•9999.0 

ML 

01 

20.0 

5.0 

•9999.0 

ML -CL 

01 

25.0 

16.5 

•9999.0 

ML 

BORE  DSB-02-Sa 

JM 

06-Mr-1990 

AOVAU 

26 

0.0 

250.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

250.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

20.0 

FT 

uses 

01 

0.0 

2.1 

-9999.0 

ML 

01 

2.1 

0.9 

•9999.0 

NR 

01 

3.0 

3.0 

-9999.0 

SM 

01 

6.0 

1.8 

•9999.0 

ML 

01 

7.8 

1.0 

•9999.0 

SP 

01 

8.8 

1.2 

-9999.0 

ML 

01 

10.0 

4.7 

•9999.0 

SM 

01 

14.7 

0.3 

•9999.0 

NR 

01 

15.0 

4.7 

-9999.0 

SM 

01 

19.7 

0.3 

•9999.0 

NR 

01 

20.0 

2.2 

-9999.0 

SM 

01 

22.2 

1.1 

-9999.0 

CL 

01 

23.3 

1.2 

-9999.0 

ML 

01 

24.5 

0.5 

-9999.0 

NR 

01 

25.0 

1.0 

•9999.0 

ML 

01 

26.0 

2.0 

-9999.0 

SM 

01 

28.0 

3.7 

-9999.0 

ML 

12  - 


20-W-1W0 


13:14:26 


CfOTECHHtCAL  rtCLO  ORILLIMG  (GrO) 
tnatallatien:  Slarra  Or^ianca  Dapet  (SA) 
MaaauraRMnt  Data  Ranga:  01>jan-75  to  20-aap-90 


Nin  (X.Y): 

(736000.  4410000) 

Max  (X 

.Y):  (746167, 

4460707) 

Naaauraaant 

Action 

Unit 

»<tt  Typa/$<ta  id 

Ora 

Data 

Maaauremont 

Mathod 

Dapth 

Interval 

Value 

Maas. 

Entry 

SORE  0SB-Q2-SR 

JM 

co-mar- 1990 

uses 

01 

31.7 

0.3 

-9999.0 

NR 

01 

32.0 

4.5 

-9999.0 

SM 

01 

36.5 

0.5 

-9999.0 

NR 

01 

37.0 

2.2 

-9999.0 

ML-SM 

01 

39.2 

2.8 

-9999.0 

NR 

01 

42.0 

3.5 

-9999.0 

SM 

01 

45.5 

1.5 

-9999.0 

NR 

01 

47.0 

1.8 

-9999.0 

SM 

01 

4«.8 

2.2 

-9999.0 

NR 

01 

51.0 

1.0 

-9999.0 

SM 

01 

52.0 

0.5 

-9999.0 

ML 

01 

52.5 

0.5 

-9999.0 

SM 

01 

53.0 

1.5 

-9999.0 

ML 

01 

54.5 

1.5 

-9999.0 

NR 

01 

56.0 

0.6 

-9999.0 

SM 

01 

56.6 

1.1 

-9999.0 

ML 

01 

57.7 

3.0 

-9999.0 

SM 

01 

60.7 

0.3 

-9999.0 

NR 

01 

61.0 

10.0 

-9999.0 

SM 

01 

71.0 

0.5 

-9999.0 

NR 

01 

71.5 

13.5 

-9999.0 

SM 

01 

85.0 

2.0 

-9999.0 

ML 

01 

87.0 

5.7 

-9999.0 

SM 

01 

92.7 

0.3 

-9999.0 

NR 

01 

93.0 

1.5 

-9999.0 

SM 

01 

94.5 

1.5 

-9999.0 

NR 

01 

96.0 

2.2 

-9999.0 

SM 

01 

98.2 

0.3 

-9999.0 

NR 

01 

98.5 

2.7 

-9999.0 

SM 

01 

101.2 

0.3 

-9999.0 

NR 

01 

101.5 

3.3 

-9999.0 

SM 

01 

104.8 

0.2 

-9999.0 

ML 

01 

105.0 

0.8 

-9999.0 

SP 

01 

105.8 

0.9 

-9999.0 

CL 

01 

106.7 

3.3 

-9999.0 

NR 

01 

110.0 

1.9 

-9999.0 

SM 

01 

111.9 

0.9 

-9999.0 

ML 

01 

112.8 

0.2 

-9999.0 

SM 

01 

113.0 

0.5 

-9999.0 

NR 

01 

113.5 

7.2 

-9999.0 

SM 

01 

120.7 

3.3 

•9999.0 

NR 

01 

124.0 

1.8 

-9999.0 

SM 

01 

125.8 

0.2 

-9999.0 

NR 

01 

126.0 

3.3 

•9999.0 

SM 

01 

129.5 

2.0 

-9999.0 

ML 

01 

131.5 

2.0 

-9999.0 

SM 

01 

133.5 

2.5 

-9999.0 

SP 

01 

136.0 

2.0 

-9999.0 

ML 

01 

138.0 

0.5 

-9999.0 

NR 

01 

138.5 

2.3 

-9999.0 

SM 

• 

01 

140.8 

0.7 

-9999.0 

NR 

13 


20-«P-1990 


13:14:26 


GEOTECHNICAL  flCLD  OHILLINC  (CFO) 

Installation:  Siarra  Ordnanca  Oapot  (SA) 
NaaauTMMnt  Data  Ranga:  01>jan>75  to  20*sap*90 
Nin  (X,Y):  (736000,  4410000)  Max  (X.T):  (746167,  4460707) 


Maasuroaant 

Sits  Tvpo/Sita  id  2118  0«ta 
SORE  OSI-02-S1  JM  06-Nar*1990 


Action 

Maaauronwnt 

uses 


Unit 


Nathod 

Dacth 

Intarval 

Valua 

Mass. 

Entry 

01 

141.5 

8.3 

-9999.0 

SM 

01 

149.8 

0.2 

-9999.0 

NR 

01 

150.0 

4.7 

-9999.0 

SM 

01 

154.7 

0.3 

-9999.0 

NR 

01 

155.0 

5.5 

-9999.0 

SM 

01 

160.5 

4.5 

-9999.0 

ML 

01 

165.0 

0.4 

-9999.0 

CL 

01 

165.4 

0.6 

-9999.0 

SM 

01 

166.0 

0.5 

-9999.0 

ML 

01 

166.5 

2.5 

-9999.0 

SM 

01 

169.0 

2.8 

-9999.0 

ML 

01 

171.8 

0.7 

-9999.0 

SM 

01 

172.5 

2.0 

-9999.0 

ML 

01 

174.5 

1.2 

-9999.0 

SM 

01 

175.7 

0.3 

-9999.0 

NR 

01 

176.0 

3.7 

-9999.0 

SM 

0l 

179.7 

0.3 

-9999.0 

NR 

01 

180.0 

4.8 

-9999.0 

SM 

01 

184.8 

0.2 

-9999.0 

NR 

01 

185.0 

4.5 

-9999.0 

SM 

01 

189.5 

0.5 

-9999.0 

NS 

01 

190.0 

4.8 

-9999.0 

SM 

01 

194.8 

0.2 

-9999.0 

NR 

01 

195.0 

3.0 

-9999.0 

SM 

01 

196.0 

0.3 

-9999.0 

ML 

01 

196.J 

0.2 

•9999.0 

NR 

01 

198.5 

1.5 

•9999.0 

ML -CL 

01 

200.0 

1.0 

•9999.0 

NR 

01 

201.0 

1.5 

•9999.0 

ML -CL 

01 

202.5 

1.2 

•9999.0 

ML 

01 

203.7 

0.3 

-9999.0 

NR 

01 

204.0 

0.8 

-9999.0 

ML 

01 

204.8 

0.9 

-9999.0 

SM 

01 

205.7 

3.9 

•9999.0 

ML 

01 

209.6 

0.4 

-9999.0 

SM 

01 

210.0 

0.7 

•9999.0 

ML 

01 

210.7 

0.3 

-9999.0 

NR 

01 

211.0 

0.4 

-9999.0 

ML 

01 

211.4 

1.0 

•9999.0 

SM 

01 

212.4 

2.1 

-9999.0 

ML 

01 

214.5 

1.5 

-9999.0 

NR 

01 

216.0 

4.0 

-9999.0 

ML 

01 

220.0 

0.2 

-9999.0 

SM 

01 

220.2 

0.8 

-9999.0 

ML 

01 

221.0 

3.3 

-9999.0 

SM 

01 

224.3 

1.5 

-9999.0 

ML 

01 

225.8 

0.2 

-9999.0 

NR 

01 

226.0 

0.8 

-9999.0 

ML 

01 

226.8 

1.7 

-9999.0 

SM 

01 

228.5 

1.0 

-9999.0 

ML 

01 

229.5 

6.5 

•9999.0 

SM 

14  - 


20-MP-1990 


13:14:26 


ceOTCCHMlCAL  FtEU  OIULtNG  (GFO) 

InstalUtion:  Siarra  Ortkwwa  Oapet  (SA) 
MaaauraaMnt  Data  Ranaa:  01-jan*75  to  20*aap*90 
Nin  (X,Y):  (736000.  U10000)  Max  (X.Y):  (746167,  4460707) 


MaaauraaMnt 

Aetlon 

unit 

Slta  Tvpt/S<ta  <d 

Ora 

Oata 

Maaaurwnant 

Mathod 

Daeth 

(ntarval 

Va(ua 

Maat. 

Entry 

SORE  OSf-02-SI 

JM 

06-Mr-1990 

uses 

01 

236.0 

3.0 

-9999.0 

ML 

01 

239.0 

1.5 

-9999.0 

SM 

01 

240.5 

0.5 

-9999.0 

NR 

01 

241.0 

7.0 

-9999.0 

ML 

01 

24«.0 

1.1 

-9999.0 

SM 

01 

249.1 

0.9 

-9999.0 

ML 

BORE  DSI-03*SS 

JN 

15-fab-1990 

AOVAU 

26 

0.0 

250.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

250.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

85.0 

FT 

uses 

01 

0.0 

0.8 

-9999.0 

ML 

01 

o.s 

0.7 

-9999.0 

NR 

01 

1.5 

2.0 

-9999.0 

ML 

01 

3.5 

1.7 

-9999.0 

SM 

01 

5.2 

0.8 

-9999.0 

CL 

01 

6.0 

1.0 

-9999.0 

SM 

01 

7.0 

1.5 

-9999.0 

ML 

01 

8.5 

0.5 

-9999.0 

NR 

01 

9.0 

3.2 

-9999.0 

SM 

01 

12.2 

8.3 

-9999.0 

CL 

01 

20.5 

0.5 

-9999.0 

NR 

01 

21.0 

0.8 

-9999.0 

CL-SM 

01 

21.8 

3.0 

•9999.0 

SM 

01 

24.8 

0.2 

•9999.0 

NR 

01 

25.0 

1.5 

•9999.0 

SM 

01 

26.5 

4.5 

•9999.0 

NR 

01 

31.0 

4.0 

•9999.0 

SM 

01 

35.0 

1.0 

•9999.0 

NR 

01 

36.0 

2.5 

•9999.0 

SM 

01 

38.5 

1.0 

•9999.0 

NR 

01 

39.5 

1.1 

•9999.0 

ML 

01 

40.6 

0.7 

•9999.0 

SM 

01 

41.3 

1.7 

•9999.0 

ML 

01 

43.0 

0.5 

-9999.0 

NR 

01 

43.5 

2.5 

-9999.0 

SM 

01 

46.0 

2.5 

-9999.0 

ML 

20- «P*  1990 


13:U:26 


QEOTECHHICAL  FIELD  DEILLIHC  (CFO) 
Inttallatien:  Siarra  Ordnanea  Oapet  (SA> 
Naaauraaant  Data  Eanga:  01*jan-7S  to  20-aap-90 


Nin  (X,T):  (736000,  4410000) 

Max  (X,Y): 

(746167, 

4460707) 

Maaauraannt  Action 

Unit 

Sitf  Tvoa/SIta  id 

Org 

Data  McaauraoMnt 

Method 

Daoth 

Interval 

Value 

Haas. 

Entry 

IQRE  OSt-03-SI 

JN 

15-fab-1990  USCS 

01 

106.1 

0.8 

•9999.0 

SM 

01 

106.9 

2.1 

•9999.0 

ML 

01 

109.0 

0.3 

-9999.0 

SM 

01 

109.3 

7.2 

•9999.0 

ML 

01 

116.5 

0.2 

-9999.0 

SM 

01 

116.7 

3.3 

-9999.0 

ML 

01 

120.0 

1.9 

-9999.0 

SM 

01 

121.9 

8.6 

•9999.0 

ML 

01 

130.5 

1.0 

-9999.0 

ME 

01 

131.5 

1.4 

-9999.0 

ML 

01 

132.9 

0.1 

-9999.0 

SM-NL 

01 

133.0 

1.0 

-9999.0 

NR 

01 

134.0 

0.2 

-9999.0 

SM 

01 

134.2 

2.0 

-9999.0 

ML 

01 

136.2 

0.3 

•9999.0 

SM 

01 

136.5 

1.2 

•9999.0 

ML 

01 

137.7 

0.3 

•9999.0 

NR 

01 

138.0 

7.0 

-9999.0 

ML 

01 

145.0 

4.5 

-9999.0 

NR 

01 

149.5 

3.3 

-9999.0 

ML 

01 

152.8 

1.1 

•9999.0 

SM 

01 

153.9 

6.1 

•9999.0 

ML 

01 

160.0 

0.3 

•9999.0 

SM 

01 

160.3 

4.1 

•9999.0 

ML 

01 

164.4 

0.6 

•9999.0 

SM 

01 

165.0 

1.0 

•9999.0 

ML 

01 

166.0 

1.0 

•9999.0 

NR 

01 

167.0 

0.3 

-9999.0 

SM 

01 

167.3 

3.4 

-9999.0 

ML 

01 

170.7 

0.3 

•9999.0 

SM 

01 

171,0 

11.3 

-9999.0 

ML 

01 

182.3 

0.8 

•9999.0 

NR 

01 

185.1 

7.7 

-9999.0 

ML 

01 

190.8 

1.0 

-9999.0 

NR 

01 

191.8 

3.5 

-9999.0 

ML 

01 

195.3 

0,7 

•9999.0 

NR 

01 

196.0 

0.9 

-9999.0 

ML 

01 

196.9 

1.0 

-9999.0 

NR 

01 

197.9 

14.6 

•9999.0 

ML 

01 

212.5 

0.5 

•9999.0 

NR 

01 

213.0 

7.5 

-9999.0 

ML 

01 

220.5 

0.3 

-9999.0 

SM 

01 

220.8 

1.0 

-9999.0 

NR 

01 

221.8 

0.2 

-9999.0 

ML 

01 

222.0 

0.7 

-9999.0 

SM 

01 

222.7 

0.2 

-9999.0 

ML 

01 

222.9 

5.1 

•9999.0 

NR 

01 

228.0 

4.0 

-9999.0 

ML 

01 

232.0 

0.1 

•9999.0 

SM 

01 

232.1 

4.1 

-9999.0 

ML 

01 

236.2 

1.0 

-9999.0 

NR 

16  - 


20-SCP*1990  geotechnical  FIELD  DRILLING  (GFO)  13:U:26 

InataUatloo:  Slarra  Ordnanca  Oapet  (SA) 


Maaauraaiant  Data  Ranga: 
Min  (X.Y):  (736000,  UIOOOO) 


MaaauraaMnt 

Action 

Sitt  Typa/Sita  id 

Ora 

Data 

Maaauraaiant 

SORE  DSE-03-SE 

JM 

15*fafa-1990 

uses 

SORE  0SS-04-MUA 

JM 

05 •mar- 1990 

AOVAU 

OPTOT 

GROUT 

uses 


BORE  0SI-04-SS  JM  U'Mr-1990  AOVAU 

OPTOT 

GROUT 

uses 


01*jan-73  to  20*sap*90 
Max  (X,y}:  (746167,  4460707) 

Uni  t 


Mathod 

Daoth 

Intarval 

Valua 

Maas. 

Entry 

01 

237.2 

4.1 

-9999.0 

Ml 

01 

241.3 

5.6 

-9999.0 

NR 

01 

246.9 

3.1 

-9999.0 

ML 

08 

0.0 

46.5 

-9999.0 

01 

-9999.0 

-9999.0 

46.5 

FT 

02 

-9999.0 

-9999.0 

25.5 

FT 

01 

0.0 

15.0 

-9999.0 

SM 

01 

15.0 

5.0 

-9999.0 

su 

01 

20.0 

5.0 

-9999.0 

SP 

01 

2S.0 

5.0 

-9999.0 

ML 

01 

30.0 

6.0 

-9999.0 

SM 

01 

36.0 

4.0 

-9999.0 

ML 

01 

40.0 

1.0 

-9999.0 

SM 

01 

41.0 

4.0 

-9999.0 

ML 

01 

45.0 

1.5 

-9999.0 

SM 

26 

0.0 

250.0 

-9999.0 

01 

-9999.0 

-9999.0 

250.0 

FT 

02 

-9999.0 

•9999.0 

20.0 

FT 

01 

0.0 

0.7 

•9999.0 

ML 

01 

0.7 

0.8 

-9999.0 

NR 

01 

1.5 

0.7 

•9999.0 

ML 

01 

2.2 

4.8 

•9999.0 

SM 

01 

7.0 

1.2 

•9999.0 

ML 

01 

8.2 

0.3 

•9999.0 

NR 

01 

8.5 

0.3 

•9999.0 

SM 

01 

8.8 

0.7 

•9999.0 

NR 

01 

9.5 

4.2 

•9999.0 

SM 

01 

13.7 

1.3 

•9999.0 

NR 

01 

15.0 

3.5 

•9999.0 

SM 

01 

18.5 

0.2 

•9999.0 

NR 

01 

18.7 

3.8 

•9999.0 

SM 

01 

22.5 

0.5 

•9999.0 

NR 

01 

23.0 

1.0 

•9999.0 

SM 

01 

24.0 

1.9 

•9999.0 

ML 

01 

25.9 

0.6 

•9999.0 

NR 

01 

26.5 

2.5 

•9999.0 

SM 

01 

29.0 

2.0 

-9999.0 

ML -CL 

01 

31.0 

0.5 

-9999.0 

NR 

01 

31.5 

3.0 

•9999.0 

SM 

01 

34.5 

1.5 

•9999.0 

NR 

01 

36.0 

0.8 

•9999.0 

su 

01 

36.8 

0.7 

-9999.0 

ML 

01 

37.5 

2.5 

•9999.0 

NR 

01 

40.0 

2.5 

•9999.0 

SP 

01 

42.5 

0.5 

-9999.0 

NR 

01 

43.0 

2.2 

-9999.0 

SM 

01 

45.2 

0.8 

-9999.0 

NR 

01 

46.0 

0.8 

•9999.0 

SM 

01 

46.8 

0.7 

•9999.0 

ML 

17  - 


20-SfP-1W0 


13:14:26 


GEOTECHNICAL  FIELD  DULLING  (GFO) 
InttNllation:  Siarra  OrAtanea  Dapet  (SA) 
NaaauraMant  Data  Ranga:  01*jarf79  ta  20*aap*90 


Min  (X,Y): 

(736000,  4410000) 

Max  (X.Y): 

(746167. 

4460707) 

Maasuraaant 

Action 

Unit 

Sita  Typa/SIta  id 

Ora 

Data 

Maaiuraiaant 

Method 

Dapth 

Interval 

Value 

Meas. 

Entry 

BORE  0SI-04-SB 

JM 

U-Mr-1990 

uses 

01 

47.5 

0.8 

•9999.0 

SM 

01 

48.3 

1.0 

•9999.0 

ML 

01 

49.3 

0.7 

•9999.0 

NR 

01 

50.0 

2.3 

•9999.0 

SM 

01 

52.3 

1.5 

•9999.0 

ML 

01 

53.8 

1.0 

•9999.0 

SM 

01 

54.8 

0.2 

•9999.0 

NR 

01 

55.0 

4.0 

•9999.0 

SU 

01 

59.0 

2.0 

•9999.0 

SM 

01 

61.0 

2.0 

•9999.0 

ML 

01 

63.0 

1.0 

•9999.0 

NR 

01 

64.0 

0.8 

•9999.0 

ML 

01 

64.8 

1.5 

•9999.0 

SM 

01 

66.3 

0.2 

•9999.0 

NR 

01 

66.5 

0.4 

•9999.0 

SW 

01 

66.9 

1.0 

•9999.0 

ML 

01 

67.9 

1.1 

•9999.0 

NR 

01 

69.0 

4.3 

•9999.0 

SM 

01 

73.3 

0.7 

•9999.0 

NR 

01 

74.0 

1.7 

•9999.0 

SM 

01 

75.7 

0.3 

•9999.0 

NR 

01 

76.0 

3.5 

•9999.0 

SM 

01 

79.5 

0.5 

•9999.0 

NR 

01 

ao.o 

2.5 

•9999.0 

SM 

01 

82.5 

0.5 

•9999.0 

NR 

01 

83.0 

2.3 

•9999.0 

SM 

01 

85.3 

0.7 

•9999.0 

NR 

01 

86.0 

1.0 

•9999.0 

SM 

01 

87.0 

0.5 

•9999.0 

ML-SM 

01 

87.5 

1.5 

•9999.0 

NR 

01 

89.0 

2.0 

•9999.0 

SM 

01 

91.0 

1.0 

•9999.0 

NR 

01 

92.0 

3.5 

•9999.0 

SM 

01 

95.5 

2.0 

•9999.0 

NR 

01 

97.5 

1.4 

-9999.0 

SM 

01 

98.9 

3.1 

-9999.0 

NR 

01 

102.0 

2.7 

•9999.0 

SM 

01 

104.7 

1.3 

-9999.0 

NR 

01 

106.0 

0.5 

-9999.0 

ML 

01 

106.5 

3.0 

-9999.0 

SM 

01 

109.5 

1.5 

-9999.0 

NR 

01 

111.0 

1.2 

-9999.0 

ML 

01 

112.2 

8.3 

•9999.0 

SM 

01 

120.5 

0.5 

•9999.0 

NR 

01 

121.0 

0.9 

•9999.0 

SM 

01 

121.9 

0.9 

-9999.0 

ML 

01 

122.8 

2.1 

-9999.0 

SM 

01 

124.9 

1.1 

-9999.0 

NR 

01 

126.0 

0.5 

-9999.0 

SU 

01 

126.5 

1.2 

•9999.0 

SM 

01 

127.7 

2.3 

-9999.0 

NR 

-  1$  - 


1 

20-S>r-1990 

GEOTECHNICAL  riELO  OEILLINC 

(CFO) 

13:14:26 

tnatallation:  Siarra  Or^ianca  Oapet  (SA) 

MaaauraiMnt  Data  Eanga:  01*jan*79 

to  20*aap*90 

1 

Nin  (X,r):  17Z6000,  44T0000)  Max  (X.T) 

:  i7i6W, 

4460707) 

MaaauraaMnt  Action 

Unit 

■ 

Sit*  TvM/SItt  id 

Ora 

9fta  Haaturamant  Mathod 

Daoth 

Intarval 

vatua 

Maas. 

Entry 

■ 

80RE  0S8-04-SB 

JM 

U-awr-1990  USCS  01 

130.0 

2.3 

-9999.0 

ML 

01 

132.3 

3.1 

-9999.0 

SM 

■ 

01 

135.4 

0.6 

-9999.0 

HE 

1 

01 

136.0 

0.9 

-9999.0 

SM 

■ 

01 

136.9 

0.1 

-9999.0 

HE 

01 

137.0 

4.7 

-9999.0 

SM 

■ 

01 

141.7 

0.3 

-9999.0 

HE 

1 

01 

142.0 

1.3 

-9999.0 

SM 

01 

143.3 

0.2 

-9999.0 

HE 

01 

143.5 

4.0 

-9999.0 

SM 

■ 

01 

147.5 

0.5 

-9999.0 

HE 

■ 

01 

146.0 

1.0 

-9999.0 

SM 

01 

149.0 

0.5 

-9999.0 

HE 

01 

149.5 

2.0 

-9999.0 

SM 

■ 

01 

151.5 

3.0 

-9999.0 

ML 

■ 

01 

154.5 

3.2 

-9999.0 

SM 

01 

157.7 

0.3 

-9999.0 

HE 

01 

156.0 

2.0 

-9999.0 

SM 

1 

01 

160.0 

0.9 

-9999.0 

Ml 

■ 

01 

160.9 

0.1 

-9999.0 

ME 

01 

161.0 

3.5 

-9999.0 

ML 

■ 

01 

164.5 

1.5 

-9999,0 

ME 

1 

01 

166.0 

4.2 

•9999.0 

ML 

■ 

01 

170.2 

0.8 

•9999.0 

ME 

01 

171.0 

2.4 

-9999.0 

SM 

■ 

01 

173.4 

2.6 

-9999.0 

ME 

1 

01 

176.0 

3.7 

•9999.0 

ML 

01 

179.7 

0.8 

•9999.0 

ME 

01 

180.5 

4.7 

-9999.0 

SM 

■ 

01 

185.2 

0.3 

•9999.0 

ME 

1 

01 

165.5 

2.9 

-9999.0 

SM 

01 

186.4 

0.6 

-9999.0 

ME 

mm 

01 

189.0 

2.4 

•9999.0 

SM 

1 

01 

191.4 

1.6 

-9999.0 

MM 

■ 

01 

193.0 

9.8 

-9999.0 

SM 

01 

202.8 

0.2 

-9999.0 

ME 

■ 

01 

203.0 

6.3 

-9999.0 

SM 

1 

01 

209.3 

0.7 

-9999.0 

ME 

■ 

01 

210.0 

13.6 

-9999.0 

SM 

01 

223.6 

0.4 

-9999.0 

ME 

■ 

01 

224.0 

2.3 

-9999.0 

SM 

1 

01 

226.3 

0.2 

•9999.0 

ME 

01 

226.3 

4.0 

-9999.0 

SM 

01 

230.5 

0.3 

-9999.0 

ME 

■ 

01 

231.0 

1.2 

•9999.0 

SU 

1 

01 

232.2 

0.5 

-9999.0 

ML 

01 

232.7 

3.3 

-9999.0 

ME 

01 

236.0 

2.2 

•9999.0 

SM 

1 

01 

238.2 

2.8 

•9999.0 

ME 

■ 

01 

241.0 

4.7 

-9999.0 

SM 

01 

243.7 

0.3 

-9999.0 

ME 

1 

1 

-  10  • 

1 

20-$fP-1990  GEOTECHNICAL  FIELD  DRILLING  (GFO)  13:U:Z6 

Installation:  Siarra  Ordnanca  Dapet  (SA) 

Noosuraaant  Data  Rango:  01*jan*7S  to  20'sap*90 


Min  (X.T): 

(736000,  4410000) 

Max  (X.T): 

(746167, 

4460707) 

Naasuraaant 

Action 

Unit 

SlIS  Typa/$ita  id 

Ora 

Data 

Waaauraiiiant 

Method 

&S8S& 

Vilua 

Maaa. 

Entry 

BORE  0SI-04-SI 

JN 

U-aar-1990 

uses 

01 

246.0 

1.3 

-9999,0 

SM 

01 

247.3 

2,7 

-9999.0 

NR 

BORE  DSB-OS-SB 

JM 

20- fab- 1990 

AOVAU 

26 

0.0 

249.0 

-9999.0 

ORTOT 

01 

-9999.0 

-9999.0 

249.0 

FT 

CROWT 

02 

-9999,0 

-9999.0 

80.0 

FT 

uses 

01 

0.0 

8.9 

-9999.0 

SM 

01 

B.9 

0.1 

-9999.0 

ML 

01 

9.0 

0.1 

-9999.0 

SP 

01 

9.1 

T.9 

-9999.0 

SM 

01 

11.0 

0.6 

-9999.0 

ML 

01 

11.6 

6.6 

•9999.0 

SM 

01 

1R.2 

0.2 

•9999.0 

ML 

01 

1S.4 

1.2 

-9999.0 

NR 

01 

19.6 

5.0 

-9999.0 

SM 

01 

24.6 

0.9 

•9999.0 

NR 

01 

2S.S 

8.5 

-9999.0 

SM 

01 

34.0 

1.0 

-9999.0 

NR 

01 

3S.0 

0.6 

•9999.0 

SM 

01 

35.6 

0.1 

-9999.0 

CL 

01 

35.7 

0.7 

•9999.0 

SM 

01 

36.4 

0.2 

•9999.0 

CL 

01 

36.6 

3.3 

•9999.0 

SM 

01 

39.9 

0.8 

•9999.0 

NR 

01 

40,7 

3.5 

•9999.0 

SM 

01 

44.2 

2.8 

•9999.0 

SR 

01 

47.0 

1.0 

•9999.0 

NR 

01 

4«.0 

2.3 

•9999.0 

SM 

01 

50.3 

3.7 

•9999.0 

NR 

01 

54.0 

0.8 

•9999.0 

SM 

01 

54.8 

1.0 

•9999.0 

NR 

01 

55.8 

0.7 

-9999.0 

SM 

01 

56.5 

2.1 

-9999.0 

SR 

01 

58.6 

2.2 

•9999.0 

su 

01 

60.8 

0.3 

-9999.0 

SM 

01 

61.1 

0.2 

-9999.0 

sw 

01 

61.3 

1.0 

•9999.0 

NR 

01 

62.3 

2.6 

-9999.0 

SR 

01 

64.9 

0.2 

-9999.0 

NR 

01 

65.1 

1.7 

•9999.0 

SR 

01 

66.8 

3.7 

•9999.0 

NR 

01 

70.5 

0.4 

•9999.0 

SR 

01 

70.9 

2.0 

-9999.0 

NR 

01 

72.9 

0.2 

-9999.0 

SM 

01 

73.1 

0.9 

-9999.0 

NR 

01 

74.0 

1.0 

-9999.0 

SR 

01 

75.0 

1.0 

-9999.0 

NR 

01 

76.0 

2.0 

-9999.0 

SR 

01 

78.0 

2.6 

-9999.0 

SM 

01 

80.6 

2.4 

•9999.0 

NR 

01 

83.0 

3.7 

•9999.0 

SM 

-  20  - 


20- W- 1990 


13:U:26 


Htt  T 

URC 


GfOTfCMHIOU.  rifLO  OaiLLlHO  (Cn) 

Inatallation:  Siarra  Ordnanea  Oapat  (SA) 
Maaauraawtt  Data  danaat  01*jan*73  ta  20*aap-90 
Nin  (X.T);  (73A000,  4410000)  Max  (X,T):  (7401A7,  44M707) 


aa/Sita  10 

oso-os-sa 


Ora 

JM 


Data 

20- fab- 1990 


Action 

Maaaurowiant 

uses 


Unit 


Method 

Oacth 

Interval 

value 

Maas. 

Ent'‘v 

01 

86.7 

1.0 

-9999.0 

NX 

01 

87.7 

1.1 

•9999.0 

SM 

01 

88.8 

1.0 

•9999.0 

NX 

01 

89.8 

1.7 

-9999.0 

SM 

01 

91.5 

3.8 

-9999.0 

su 

01 

95.3 

3.5 

-9999.0 

SM 

01 

98.8 

7.0 

-9999.0 

NX 

01 

105.8 

9.8 

-9999.0 

SM 

01 

115.6 

0.2 

-9999.0 

NX 

01 

115.8 

2.5 

-9999.0 

SU 

01 

118.3 

0.2 

-9999.0 

CL 

01 

118.5 

0.4 

■9999.0 

SM 

01 

118.9 

0.8 

•9999.0 

SU 

01 

119.7 

3.5 

-9999.0 

NX 

01 

123.2 

7.6 

•9999.0 

SU 

01 

130.8 

0.2 

•9999.0 

NX 

01 

131.0 

2.3 

-9999.0 

SU 

01 

133.3 

0.3 

-9999.0 

Ml 

01 

133.6 

1.9 

•9999.0 

NX 

01 

135.3 

9.8 

•9999.0 

SU 

01 

145.3 

0.2 

-9999.0 

NX 

01 

145.5 

8.8 

•9999.0 

SU 

01 

154.3 

0.2 

-9999.0 

NX 

01 

154.5 

6.0 

•9999.0 

SU 

01 

160.5 

0.6 

•9999.0 

NX 

01 

161.1 

9.9 

-9999.0 

su 

01 

171.0 

6.5 

-9999.0 

SM 

01 

177.5 

10.5 

•9999.0 

SU 

01 

188.0 

1.0 

•9999.0 

NX 

01 

189.0 

1.2 

•9999.0 

SU 

01 

190.2 

0.8 

-9999.0 

NX 

01 

191.0 

3.0 

•9999.0 

SU 

01 

194.0 

2.0 

-9999.0 

NX 

01 

196.0 

1.0 

-9999.0 

SU 

01 

197.0 

1.0 

-9999.0 

NX 

01 

198.0 

0.5 

•9999.0 

SU 

01 

198.5 

0.5 

-9999.0 

SM 

01 

199.0 

0.4 

-9999.0 

SU 

01 

199.4 

3.6 

-9999.0 

SM 

01 

203.0 

0.3 

-9999.0 

SU 

01 

203.3 

0.7 

•9999.0 

NX 

01 

204.0 

0.3 

-9999.0 

SU 

01 

204.3 

0.7 

-9999.0 

NX 

01 

205.0 

0.3 

•9999.0 

SM 

01 

205.3 

0.6 

•9999.0 

SU 

01 

205.9 

4.1 

•9999.0 

MX 

01 

210.0 

1.5 

•9999.0 

SU 

01 

211.5 

3.5 

•9999.0 

NX 

01 

215.0 

0.3 

-9999.0 

su 

01 

215.3 

4.7 

-9999.0 

NX 

01 

220.0 

3.0 

•9999.0 

SU 

?1  • 


20-SCP-1990 

GEOTECHHtCAt  FIELD  DRILLIMG 

(CFO) 

13:U:26 

1 

Iiwtallatlon:  Siarra  Ordnanca  Dapot  (SA) 

Naaauraaant  Data  Rang#: 

01-jan-75 

to  20-aap*90 

1 

Min  (X.T):  (73M00.  U10000) 

Max  (X,T) 

:  (746167, 

4460707) 

■ 

Naaauraaant  Action 

unit 

Ills  La 

w/Stf  id 

Ora 

2SSS  Maaauraiant 

Mathod 

Dapth 

Interval 

Value 

Weaa. 

Entry 

1 

■ME 

DSI-OS-SI 

JM 

20- fab- 1990  USCS 

01 

223.0 

2.0 

-9999,0 

MR 

01 

22S.0 

1.5 

-9999.0 

SW 

■ 

01 

226.5 

3.5 

-9999.0 

NR 

1 

01 

230.0 

0.4 

-9999.0 

SM 

■ 

01 

230.4 

4.5 

-9999.0 

NR 

01 

234.9 

0.2 

-9999.0 

SM 

■ 

01 

235.1 

11.9 

-9999.0 

NR 

1 

01 

247.0 

2.0 

-9999.0 

SM 

■ME 

DSS'06-MM 

JM 

05-Mr-1990  AOVAU 

08 

0.0 

73.0 

-9999,0 

1 

ORTOT 

01 

•9999.0 

•9999.0 

73.0 

FT 

■ 

GRDWT 

02 

•9999.0 

-9999.0 

52.0 

FT 

USCS 

01 

0.0 

7.0 

-9999.0 

SM 

01 

7.0 

33.0 

-9999.0 

SP 

■ 

01 

40.0 

10.8 

•9999.0 

SM 

■ 

01 

50.8 

0.4 

•9999.0 

SP 

01 

51.2 

3.8 

-9999.0 

SM 

01 

55.0 

0.8 

-9999.0 

SP 

1 

01 

55.8 

17.2 

•9999.0 

SM 

■ 

■ME 

oa-06-sa 

JM 

03-nar-1990  AOVAU 

26 

0.0 

250.0 

•9999,0 

■ 

OPTOT 

01 

•9999.0 

•9999.0 

250.0 

FT 

1 

GROWT 

02 

•9999.0 

•9999.0 

60.0 

FT 

■ 

USCS 

01 

0.0 

2.0 

•9999.0 

SP 

01 

2.0 

1.0 

•9999.0 

ML 

■ 

01 

3.0 

0.5 

•9999.0 

SM 

1 

01 

3.5 

0.5 

•9999.0 

Ml 

01 

4.0 

0.5 

•9999.0 

NR 

01 

4.5 

1.5 

•9999.0 

SP 

■ 

01 

6.0 

1.5 

•9999.0 

NR 

■ 

01 

7.5 

3.7 

•9999.0 

SP 

01 

11.2 

1.3 

-9999.0 

NR 

01 

12.5 

1.5 

-9999.0 

SP 

■ 

01 

14.0 

0.8 

-9999.0 

su 

■ 

01 

14.8 

0.7 

-9999.0 

NR 

01 

15.5 

0.5 

•9999.0 

SP 

m 

01 

16.0 

1.0 

-9999.0 

SW 

1 

01 

17.0 

3.5 

-9999.0 

NR 

■ 

01 

20.5 

1.0 

•9999.0 

SW 

01 

21.5 

0.5 

-9999.0 

NR 

■ 

01 

22.0 

0.6 

-9999.0 

SM 

1 

01 

22.6 

1.5 

-9999.0 

ML 

01 

24.1 

2.4 

-9999.0 

NR 

01 

26.5 

1.4 

-9999.0 

ML-SM 

■ 

01 

27.9 

0.6 

-9999.0 

NR 

1 

01 

28.5 

2.0 

•9999.0 

SW 

01 

30.5 

0.3 

•9999.0 

ML 

01 

30.8 

2.7 

•9999.0 

NR 

1 

01 

33.5 

0.5 

•9999.0 

SP 

■ 

01 

34.0 

1.8 

•9999.0 

ML-SM 

01 

35.8 

0.7 

•9999.0 

NR 

1 

22  - 

1 

1 

1 

20-W-1990 


13:U;26 


CfOTCCHMICAL  FIELD  ORILLIMC  (CFO) 
(natal tatfon:  Siarra  Ordnanca  Oapet  (SA) 


MaaauraaNnt  Data  Rang#; 

M<n  (X.Y);  <736000,  441000Q) 


MaaauraaNnt 

Action 

s<ta  Typo/SIta  iO 

Orj 

Data 

Maatur affiant 

■ORE  OSE-06*Sa 

JN 

03’Mar-1990 

uses 

01-ian-75  to  20>aap'90 


Max  (X,Y): 

<766167, 

6660707) 

Unit 

Mathod 

Daoth 

Intarval 

valua 

Maas- 

Entry 

01 

36.S 

0.6 

-9999.0 

ML-SM 

01 

37.1 

0.8 

-9999.0 

CL 

01 

37.9 

0.2 

-9999.0 

SP 

01 

38.1 

1.1 

-9999.0 

ML-SM 

01 

39.2 

0.6 

-9999.0 

MR 

01 

39.6 

1.6 

-9999.0 

SP 

01 

61.2 

1.1 

-9999.0 

CL 

01 

62.3 

0.8 

•9999.0 

SM 

01 

63.1 

0.5 

-9999.0 

NR 

01 

63.6 

2.7 

-9999.0 

su 

01 

66.3 

0.3 

-9999.0 

NR 

01 

66.6 

1.2 

•9999.0 

SW 

01 

67.8 

0.5 

-9999.0 

SM 

01 

68.3 

1.3 

-9999.0 

NR 

01 

69.6 

2.3 

-9999.0 

SU 

01 

51.9 

0.7 

-9999.0 

NR 

01 

52.6 

1.6 

-9999.0 

SM-HL 

01 

56.0 

2.5 

•9999.0 

NR 

01 

56.5 

1.0 

-9999.0 

ML 

01 

57.5 

5.2 

•9999.0 

CL 

01 

62.7 

6.8 

•9999.0 

SM 

01 

69.5 

0.5 

-9999.0 

SP 

01 

70.0 

0.5 

-9999.0 

NR 

01 

70.5 

1.5 

•9999.0 

SP 

01 

72.0 

3.0 

•9999.0 

ML-SM 

01 

75.0 

0.5 

•9999.0 

NR 

01 

75.5 

10.8 

•9999.0 

ML 

01 

86.3 

8.7 

•9999.0 

SU 

01 

95.0 

0.5 

•9999.0 

NR 

01 

95.5 

1.2 

•9999.0 

SM 

01 

96.7 

0.6 

•9999.0 

SU 

01 

97.3 

1.3 

-9999.0 

SM 

01 

98.6 

1.2 

-9999.0 

ML 

01 

99.8 

1.7 

•9999.0 

SM 

01 

101.5 

1.5 

-9999.0 

NR 

01 

103.0 

0.6 

-9999.0 

SM 

01 

103.6 

0.6 

•9999.0 

ML 

01 

106.0 

5.9 

•9999.0 

SM 

01 

109.9 

1.1  ■ 

-9999.0 

NR 

01 

111.0 

1.5 

•9999.0 

SM 

01 

112.5 

0.7 

•9999.0 

SM-ML 

01 

113.2 

2.6 

•9999.0 

SU 

01 

115.6 

0.6 

-9999.0 

NR 

01 

116.0 

2.5 

-9999.0 

SM 

01 

118.5 

0.5 

-9999.0 

SP 

01 

119.0 

1.5 

-9999.0 

SU 

01 

120.5 

0.5 

•9999.0 

NR 

01 

121.0 

2.5 

-9999.0 

SU 

01 

123.5 

2.0 

-9999.0 

SM 

01 

125.5 

0.5 

•9999.0 

NR 

01 

126.0 

2.9 

-9999.0 

SM 

23  ■ 


20-ser-1990 

Sltt  TVD»/Sttt  id 
SORE  0SS-06-SS 


GEOTECHNICAL  FIELD  ORILLIHG  (GFD)  13:U:26 

Inatallation:  Siarra  Ordnanca  Dapet  (SA) 


Naaaur«aant  Data  Rang#: 

1  01-jan-75 

to  20*aap*90 

H«n  (X.T);  (736000,  4410000) 

Max  (X,Y) 

:  (746167, 

4460707) 

Naasuraaant  Action 

Unit 

Ora 

Haaauramant 

Wathod 

Oaoth 

vatua 

Waaa. 

Entry 

JN 

03-Mr-1990  uses 

Ot 

128.9 

1.9 

•9999.0 

SW 

01 

130.8 

0.2 

-9999.0 

NR 

01 

131.0 

t.7 

•9999.0 

SM 

01 

132.7 

2.8 

•9999.0 

SU 

01 

13S.5 

0.5 

•9999.0 

NR 

01 

136.0 

4.6 

•9999.0 

SM 

01 

140.6 

0.4 

•9999.0 

NR 

01 

141.0 

11.5 

-9999.0 

SM 

01 

152.5 

0.5 

•9999.0 

NR 

01 

153.0 

3.0 

-9999.0 

SM 

01 

156.0 

1.5 

-9999.0 

SW 

01 

157.5 

0.5 

•9999.0 

SM 

01 

158.0 

1.8 

-9999.0 

SW 

01 

159.8 

1.0 

-9999.0 

SM 

01 

160.8 

0.7 

-9999.0 

NR 

01 

161.5 

1.1 

-9999.0 

SW 

01 

162.6 

1.9 

-9999.0 

SM 

01 

164.5 

3.7 

-9999.0 

SP 

01 

168.2 

1.3 

•9999.0 

NR 

01 

169.5 

1.5 

-9999.0 

SM 

01 

171.0 

0.1 

•9999.0 

ML 

01 

171.1 

3.9 

•9999.0 

NR 

01 

175.0 

5.0 

•9999.0 

SW 

01 

180.0 

0.2 

•9999.0 

ML 

01 

180.2 

3.8 

•9999.0 

SP 

01 

184.0 

1.0 

•9999.0 

SM 

01 

185.0 

1.5 

•9999.0 

SP 

01 

186.5 

0.7 

•9999.0 

ML 

01 

187.2 

0.8 

-9999.0 

SM 

01 

188.0 

0.5 

•9999.0 

NR 

01 

188.5 

4.5 

-9999.0 

SP 

01 

193.0 

2.0 

-9999.0 

SM 

01 

195.0 

0.7 

-9999.0 

SW 

01 

195.7 

0.3 

-9999.0 

ML 

01 

196.0 

0.5 

-9999.0 

NR 

01 

196.5 

0.5 

-9999.0 

SW 

01 

197.0 

7.5 

•9999.0 

SM 

01 

204.5 

1.3 

-9999.0 

SP 

01 

205.8 

0.7 

-9999.0 

NR 

01 

206.5 

0.8 

•9999.0 

SP 

01 

207.3 

2.2 

•9999.0 

ML 

01 

209.5 

0.5 

-9999.0 

NR 

01 

210.0 

7.0 

-9999.0 

SM 

01 

217.0 

9.0 

-9999.0 

SW 

01 

226.0 

0.5 

-9999.0 

NR 

01 

226.5 

6.0 

-9999.0 

SM 

01 

232.5 

1.5 

-9999.0 

ML 

01 

234.0 

2.0 

•9999.0 

SM 

01 

236.0 

4.8 

•9999.0 

ML 

01 

240.8 

0.2 

•9999.0 

NR 

01 

241.0 

3.0 

•9999.0 

SM 

-  2*  - 


I 

I 


20-MP-1990 


13:14:26 


6E0TECMMICAI.  FIELD  DEILLINC  (CFO) 

Installatien:  Siarra  Or^nanea  Oapet  (SA) 
Naaauranant  Data  Ranga:  01-jan*7S  to  20*aap>90 
Nin  (X,Y):  (736000.  441Q0Q0)  Max  (X.Y):  (746167,  4460707) 


Naaauraaant 

Aetion 

Unit 

Sita  Tyea/Sita  id 

Ora 

Data 

Maaauramant 

Mathod 

Oaoth 

tntarval 

vnua 

Maaa. 

Entry 

BORE 

0SB-06-SB 

JM 

03-Mr-1990 

uses 

01 

2U.0 

5.3 

-9999.0 

SU 

01 

249.3 

0.7 

-9999.0 

MR 

BORE 

TNT-01-MUB 

JM 

29-(«ar-1996 

AOVAU 

25 

0.0 

103.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

103.0 

FT 

SROWT 

02 

-9999.0 

-9999.0 

60.0 

FT 

uses 

01 

0.0 

103.0 

-9999.0 

SM 

BORE 

TNT-01-NWC 

JN 

26-Mar- 1990 

AOVAU 

25 

0.0 

147.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

147.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

60.0 

FT 

uses 

01 

0.0 

61.5 

-9999.0 

SM 

01 

61.5 

59.0 

-9999.0 

SP 

01 

120.5 

26.5 

-9999.0 

SU 

BORE 

TNT-02-MUR 

JM 

05 -Mar- 1990 

AOVAU 

01 

0.0 

100.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

100.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

61.0 

FT 

uses 

01 

0.0 

100.0 

•9999.0 

SM 

BORE 

TNT-02-MUC 

JM 

18-Mar- 1990 

AOVAU 

25 

0.0 

147.0 

-9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

147.0 

FT 

GROUT 

02 

-9999.0 

•9999.0 

58.0 

FT 

uses 

01 

0.0 

147.0 

•9999.0 

SM 

BORE 

THT*07-MUI 

JN 

07-Mar- 1990 

AOVAU 

02 

0.0 

103.0 

•9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

103.0 

FT 

GROUT 

02 

-9999.0 

•9999.0 

54.0 

FT 

uses 

01 

0.0 

33.0 

•9999.0 

SM 

01 

33.0 

17.0 

•9999.0 

SP 

01 

50.0 

25.0 

■9999.0 

se 

01 

75.0 

22.0 

-9999.0 

SM-SC 

01 

97.0 

6.0 

-9999.0 

SM 

BORE 

TRT-or-Myc 

JN 

20-Mar- 1990 

AOVAU 

25 

0.0 

147.0 

-9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

147.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

60.0 

FT 

uses 

01 

0.0 

147.0 

-9999.0 

SM 

BORE 

TNT-07-Sf 

JN 

03-aNr-1990 

AOVAU 

01 

0.0 

57.0 

-9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

57.0 

FT 

GROUT 

02 

-9999.0 

•9999.0 

57.0 

FT 

uses 

01 

0.0 

19.0 

-9999.0 

ML 

01 

19.0 

0.2 

•9999.0 

SP 

01 

19.2 

5.5 

•9999.0 

ML 

01 

24.7 

3.4 

-9999.0 

SM 

01 

28.1 

0.3 

•9999.0 

ML 

01 

28.4 

0.6 

•9999.0 

SM 

01 

29.0 

0.6 

-9999.0 

ML 

01 

29.6 

9.4 

•9999.0 

CL 

01 

39.0 

2.4 

-9999.0 

SP 

2S 


20- $f^- 1990 


13:U:26 


GfOTECHHICAL  FIELD  OEILLINC  (GFD) 

Installation:  Siorrs  Ordnanea  Oapot  (SA) 
NaasuraiMnt  Data  Rang#:  01-jan-79  to  20-sap*90 
Nin  (X,r):  (736000,  4410000)  Max  (X.T):  (746167,  4460707) 


NaasuriRMnt 

Action 

unit 

Sit#  Tvo#/8it#  id 

Ora 

eisi 

Naaauramtnt 

N>thod 

Daoth 

intarval 

yalya 

H#aa. 

Entry 

80EE 

niT-07-$E 

JN 

03-apr-1990 

uses 

01 

41.4 

0.4 

•9999.0 

» 

01 

41.8 

2.2 

•9999.0 

NL 

01 

U.O 

5.0 

-9999.0 

SU 

01 

49.0 

5.0 

-9999.0 

SN 

01 

54.0 

0.6 

-9999.0 

SU 

01 

54.6 

2.4 

•9999.0 

SN 

BOKE 

TNT-08-M 

JM 

03-apr-1990 

AOVAU 

01 

0.0 

57.0 

•9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

57.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

55.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

HL 

01 

9.0 

5.0 

-9999.0 

SP 

01 

14.0 

5.0 

-9999.0 

ML 

01 

19.0 

0.1 

-9999.0 

SN 

01 

19.1 

0.8 

•9999.0 

SU 

01 

19.9 

4.1 

•9999.0 

NL 

01 

24.0 

5.0 

-9999.0 

CL 

01 

29.0 

10.0 

-9999.0 

HL 

01 

39.0 

0.8 

-9999.0 

CL 

01 

39.8 

14.9 

-9999.0 

NL 

01 

54.7 

2.3 

•9999.0 

CL 

BORE 

TRT-09-$i 

JN 

03-apr-1990 

AOVAU 

01 

0.0 

55.5 

•9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

55.5 

FT 

GROUT 

02 

•9999.0 

•9999.0 

55.5 

FT 

uses 

01 

0.0 

14.0 

•9999.0 

SP 

01 

14.0 

1.2 

•9999.0 

NL 

01 

15.2 

3.8 

•9999.0 

SP 

01 

19.0 

10.0 

•9999.0 

SP 

01 

29.0 

5.0 

•9999.0 

NL 

01 

34.0 

5.0 

•9999.0 

CL 

01 

39.0 

5.0 

•9999.0 

SN 

01 

U.O 

10.0 

-9999.0 

SU 

01 

54.0 

1.5 

-9999.0 

NL 

BORE 

THT-10-MM 

JN 

28-wr-1990 

AOVAU 

02 

0.0 

102.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

102.0 

FT 

GROUT 

02 

-9999.0 

•9999.0 

60.0 

FT 

uses 

01 

0.0 

102.0 

-9999.0 

SN 

BORE 

TNT-10-NUC 

JM 

16-Hr-1990 

AOVAU 

25 

0.0 

143.0 

•9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

143.0 

FT 

GROUT 

02 

•9999.0 

-9999.0 

U.O 

FT 

uses 

01 

0.0 

23.0 

-9999.0 

SP 

01 

23.0 

5.0 

-9999.0 

SN 

01 

28.0 

21.0 

•9999.0 

SP 

01 

49.0 

11.0 

-9999.0 

SN 

01 

60.0 

41.0 

•9999.0 

NL 

01 

101.0 

4.0 

•9999.0 

NL-SN 

01 

105.0 

38.0 

-9999.0 

SN 

26 


20-SV-1990 


13:U;26 


S<tt  TVDt/$<f  <d 
BORE  THT-10-SB 


BORE  TNT-11-SB 


ICRE  TNT> 12-SI 


BORE  TNT- 13-11 


GEOTECNHICAI.  TtELO  DRILLING  (CFO) 

Installation:  Siarrs  OrAunea  Oapot  (SA) 
Naaauroaant  Data  Ranga:  01-jan-73  to  20-sap-90 
Nin  (X.T):  (73M00,  4410000)  Nax  (X,T):  (740167.  4460707) 


MaaauroMnt 

Action 

Unit 

S£1 

Oata 

Moaourooiant 

MithOj 

Daoth 

value 

Maas, 

JM 

02-apr-1990 

AOVAU 

01 

0.0 

50.5 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

50.5 

FT 

GROWT 

02 

-9999.0 

-9999.0 

50.5 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

01 

9.0 

5.0 

-9999.0 

01 

14.0 

5.0 

-9999.0 

01 

19.0 

5.0 

-9999.0 

01 

24.0 

5.0 

-9999.0 

01 

29.0 

10.0 

-9999.0 

01 

39.0 

0.8 

-9999.0 

01 

S9.S 

9.2 

-9999.0 

01 

49.0 

1.2 

-9999.0 

01 

S0.2 

0.3 

-9999.0 

JN 

02-opf-1990 

AOVAU 

01 

0.0 

50.5 

-9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

50.5 

FT 

GROWT 

02 

-9999.0 

-9999.0 

50.0 

FT 

uses 

01 

0.0 

14.0 

-9999.0 

01 

14.0 

1.0 

-9999.0 

01 

1S.0 

10.5 

-9999.0 

01 

2S.5 

1.1 

-9999.0 

01 

26.6 

0.2 

-9999.0 

01 

26.8 

2.2 

-9999.0 

01 

29.0 

1.2 

-9999.0 

01 

30.2 

3.8 

-9999.0 

01 

34.0 

0.8 

-9999.0 

01 

34.8 

0.2 

-9999.0 

01 

35.0 

0.3 

-9999.0 

01 

35.3 

3.7 

-9999.0 

01 

39.0 

0.8 

-9999.0 

01 

39.8 

5.3 

-9999.0 

01 

45.1 

3.9 

-9999.0 

01 

49.0 

1.5 

-9999.0 

JN 

04-ipr-1990 

AOVAU 

01 

0.0 

50.5 

•9999.0 

OPTOT 

01 

•9999.0 

-9999.0 

50.5 

FT 

GROUT 

02 

-9999.0 

-9999.0 

48.5 

FT 

uses 

01 

0.0 

9.0 

•9999.0 

01 

9.0 

1.2 

-9999.0 

01 

10.2 

3.8 

-9999.0 

01 

14.0 

5.8 

-9999.0 

01 

19.8 

4.2 

-9999.0 

01 

24.0 

1.4 

-9999.0 

01 

2S.4 

0.4 

•9999.0 

01 

2S.8 

3.2 

•9999.0 

01 

29.0 

5.0 

•9999.0 

01 

34.0 

5.0 

-9999.0 

01 

39.0 

5.0 

-9999.0 

01 

U.O 

6.5 

•9999.0 

JN 

OS-air-IIM 

AOVAU 

01 

0.0 

50.5 

-9999.0 

Entry 


ML 

SM 

ML 

SP 

SW-SM 

CL 

SU 

ML 

CL 

ML 


-  27  - 
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20- SEP- 1990 


Sitt  Tvp>/Htt  id 
■OEE  TNT- 13-SI 


BONE  TNT- 14-SI 


BORE  TNT-15-MIM 


BORE  TNT- 15-SI 


GEOTECHNICAL  FIELD  DRILLING  (GFD)  13:U:26 

Installation:  Siarra  Or^anca  Dapet  (SA) 


NaasursMnt  Data  Ranga: 

:  01-jan-7S 

to  20-sap- 

90 

Nin  (X.Y): 

(736000.  U10000) 

Wax  (X.Y) 

:  (746167, 

4460707) 

Naasuraasnt 

Action 

Unit 

Sea 

Bata 

WaaauraBiant 

Wathod 

SSBSil 

Intarval 

Valua 

Maaa. 

Entry 

JN 

OS-apr-1990 

OPTOT 

01 

-9999.0 

-9999.0 

50.5 

FT 

GROWT 

02 

-9999.0 

-9999.0 

50.0 

FT 

uses 

01 

0.0 

14.0 

-9999.0 

ML 

01 

14.0 

10.0 

•9999.0 

SP 

01 

24.0 

1.3 

-9999.0 

CL 

01 

25.3 

0.2 

-9999.0 

SU 

01 

25.5 

3.5 

-9999.0 

CL 

01 

29.0 

5.0 

-9999.0 

SU-SM 

01 

34.0 

16.5 

-9999.0 

ML 

JM 

09-apr-1990 

ADVAU 

01 

0.0 

51.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

51.0 

FT 

GROWT 

02 

-9999.0 

-9999.0 

51.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

SP 

01 

9.0 

5.0 

•9999.0 

ML 

01 

14.0 

5.0 

•9999.0 

SU-SM 

01 

19.0 

0.6 

-9999.0 

SU 

01 

19.6 

4.4 

-9999.0 

SM 

01 

24.0 

0.4 

-9999.0 

ML 

01 

24.4 

1.4 

-9999.0 

SU 

01 

25.1 

3.2 

•9999.0 

SM 

01 

29.0 

5.0 

•9999.0 

SU 

01 

34.0 

5.0 

-9999.0 

CL 

01 

39.0 

1.5 

•9999.0 

ML 

01 

40.5 

3.5 

-9999.0 

CL 

01 

U.O 

5.0 

•9999.0 

ML -CL 

01 

49.0 

2.0 

•9999.0 

SU 

JM 

27- fab- 1990 

ADVAU 

02 

0.0 

71.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

71.0 

FT 

GROUT 

02 

•9999.0 

■9999.0 

54.0 

FT 

uses 

01 

0.0 

15.3 

•9999.0 

SP 

01 

15.3 

4.7 

•9999.0 

SM 

01 

20.0 

10.0 

-9999.0 

SP 

01 

30.0 

6.0 

-9999.0 

ML 

01 

36.0 

4.0 

-9999.0 

SP 

01 

40.0 

0.5 

-9999.0 

SM 

01 

40.5 

5.2 

-9999.0 

SP 

01 

45.7 

4.3 

-9999.0 

SC 

01 

50.0 

10.0 

-9999.0 

SP 

01 

60.0 

10.0 

-9999.0 

ML 

01 

70.0 

1.0 

-9999.0 

SP 

JN 

OS-apr-1990 

ADVAU 

01 

0.0 

50.5 

-9999.0 

OPTOT 

01 

-9999.0 

•9999.0 

50.5 

FT 

GROUT 

02 

-9999.0 

•9999.0 

50.0 

FT 

uses 

01 

0.0 

14.0 

•9999.0 

SP 

01 

14.0 

0.1 

-9999.0 

CL 

01 

14.1 

9.2 

-9999.0 

ML 

01 

24.0 

5.0 

-9999.0 

CL 

01 

29.0 

5.0 

-9999.0 

SU 

21 


20-seP-1990 


GIOTECNHICAL  FIELD  OtlLLING  (CFO) 
installation:  Siarra  Ordnanea  Oapot  (U) 
Haaauraiiant  Data  Ranga:  Ol'jan'TS  to  20*aap-9Q 
NIn  (X.T):  (736000.  4410000)  Max  (X.Y):  (746167.  4460707) 


NaaauroMnt 

Action 

Unit 

Si  to  Typo/Sita  id 

Ora 

Data 

Maasuromant 

Mathed 

Daath 

Intarval 

valua 

Maaa 

SORE 

TMT-15-Si 

JM 

OS-apr-1990 

uses 

01 

34.0 

5.0 

-9999.0 

01 

39.0 

5.0 

-9999.0 

01 

U.O 

5.0 

-9999.0 

01 

49.0 

1.5 

-9999.0 

SORE 

TNT-16-MUA 

JM 

28- fab- 1990 

AOVAU 

02 

0.0 

72.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

72.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

55.0 

FT 

uses 

01 

0.0 

19.5 

-9999.0 

01 

19.5 

0.7 

-9999.0 

01 

20.2 

5.4 

-9999.0 

01 

25.6 

3.9 

-9999.0 

01 

29.5 

0.6 

-9999.0 

01 

30.1 

4.7 

-9999.0 

01 

34.8 

0.4 

-9999.0 

01 

35.2 

4.3 

-9999.0 

01 

39.5 

0.2 

■9999.0 

01 

39.7 

0.3 

-9999.0 

01 

40.0 

0.5 

-9999.0 

01 

40.5 

4.0 

•9999.0 

01 

U.5 

0.8 

-9999.0 

01 

45.3 

14.2 

-9999.0 

01 

59.5 

1.5 

-9999.0 

01 

61.0 

11.0 

■9999.0 

BORE 

TXT -16- SI 

JM 

10-a|)f-1990 

AOVAU 

01 

0.0 

50.5 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

50.5 

FT 

NOGUT 

01 

-9999.0 

-9999.0 

•9999.0 

uses 

01 

0.0 

26.4 

•9999.0 

01 

26.4 

2.6 

•9999.0 

01 

29.0 

1.5 

-9999.0 

01 

30.5 

3.5 

•9999.0 

01 

34.0 

5.3 

-9999.0 

01 

39.3 

0.3 

•9999.0 

01 

39.6 

4.4 

•9999.0 

01 

U.O 

0.7 

•9999.0 

01 

U.7 

5.8 

•9999.0 

BORE 

TI(T-17-$i 

JN 

09-^-1990 

AOVAU 

01 

0.0 

51.0 

-9999.0 

OPTOT 

01 

-9999.0 

-9999.0 

51.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

51.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

01 

9.0 

5.0 

•9999.0 

01 

U.O 

5.0 

•9999.0 

01 

19.0 

5.0 

•9999.0 

01 

24.0 

5.0 

•9999.0 

01 

29.0 

5.0 

-9999.0 

01 

34.0 

10.0 

-9999.0 

01 

U.O 

5.0 

•9999.0 

01 

49.0 

0.9 

-9999.0 

01 

49.9 

1.1 

-9999.0 

13:14:26 


CL 

ML 

CL 

SM 


SP 

SM 

SP 

SM 

SC 

ML 

SP 

ML 

SM 

SP 

ML 

SP 

SM 

CL 

SP 

SM 


ML 

CL 

ML 

SM-CL 

ML 

SM 

ML 

SM 

ML 


SP 

ML 

SU 

ML 

ML -CL 

SU 

ML 

SM 

SU 

ML 


29 


20-SCP- 1990 

Sit#  TvP>/S<tt  id 

•OaC  TNT-18-SB 


BOM  TNT- 19- St 


GeorecHotCAL  fteio  ottuioe  ton)  T3:t4.-26 

tnttallationi  Sierra  Ordnance  Depot  (SA) 


Naaauraaant  Date  Range:  01*jan-7t  to  20-aap-90 

Min  (X,Y):  (736000,  4410000)  Max  (X,Y):  (746167,  4460707) 

Neaauraaant  Action 

pro  Date  Meaaurement  Mfthod  Depth  Interval 

unit 

Meat. 

Entry 

JM 

09-apr-1990 

AOVAU 

01 

0.0 

51.0 

-9999.0 

DPTOT 

01 

•9999.0 

•9999.0 

51.0 

FT 

GROUT 

02 

-9999.0 

-9999.0 

51.0 

FT 

uses 

01 

0.0 

9.0 

-9999.0 

SP 

01 

9.0 

5.0 

-9999.0 

ML 

01 

14.0 

5.0 

-9999.0 

SP 

01 

19.0 

10.0 

-9999.0 

Mi. 

01 

29.0 

1.5 

-9999,0 

SM-ML 

01 

30.5 

0.6 

•9999,0 

NR 

01 

31.1 

4.1 

-9999.0 

ML 

01 

35.2 

3.8 

-9999.0 

CL 

01 

39.0 

0.5 

-9999.0 

ML 

01 

39.5 

4.5 

-9999.0 

CL 

01 

44.0 

0.6 

-9999.0 

ML 

01 

44.6 

0.6 

-9999.0 

CL 

01 

45.2 

5.8 

-9999.0 

ML 

M 

10-apr-1990 

AOVAU 

01 

0.0 

51.0 

-9999,0 

OPTOT 

01 

-9999.0 

-9999.0 

51.0 

FT 

GROUT 

02 

•9999.0 

•9999.0 

51.0 

FT 

uses 

01 

0.0 

30.5 

-9999.0 

ML 

01 

30.5 

0.8 

•9999.0 

NR 

01 

31.3 

2.7 

•9999.0 

SM 

01 

34.0 

5.8 

•9999.0 

ML 

01 

39.8 

4.2 

-9999.0 

CL 

01 

44.0 

5.0 

•9999.0 

ML -CL 

01 

49.0 

2.0 

-9999.0 

ML 

30 


r-AUO-tWO  •6:C8:5* 

CCOTCCKNICAI.  UKLL  CONSTRUCTIOM  (GWC)  report 
Inttallation:  Siarra  Ordnanea  Oapet  (SA) 

MaaauraMnt  Data  Ranga:  1/1/75  to  7-aus*90 


Min  (X,T);  (736000,  4441000) 
Maaaurtaiant  Action 

Sita  Tyoa/sita  id  Org  Oata  Maaauraaiant 

jE'.l  ALF-01-nuA  JM  1S-feb-1990  BSEAL 

CASE 

CASCO 

OPTOT 

CFILT 

GROUT 

SCRCH 

STKUP 

WELL  ALF-02*MWA  JM  18* Tab- 1990  BSEAL 

CASE 

CASED 

OPTOT 

6FUT 

GROUT 

SCREN 

STKUP 

WELL  ALF-03-MUA  JM  19-fab-1990  BSEAL 

CASE 

CASCO 

OPTOT 

GPILT 

GROUT 

SCREN 

STKUP 

WELL  CCB-OI-MUA  JM  21 -fab- 1990  BSEAL 

CASE 

CASCO 

OPTOT 

GPILT 

GROUT 

SCREN 

STKUP 

WELL  CCB-02-HIM  JN  U>fab*1«M  BSEAL 

CASE 

CAsn 

OPTOT 

GPtLT 

GROUT 

SCUN 

STKUP 

WELL  OMO-03-MUA  JM  27- fab*  1990  BSEAL 

CASE 

CASED 

OPTOT 


Max  (X, 

,T);  (746167, 

4460707) 

unit 

Aathed 

Oabth 

IntarvBl 

valua 

naas. 

£-irv 

01 

72.0 

8.0 

-9999.0 

smm 

01 

•9999.0 

-9999.0 

85.0 

FT 

SHH 

01 

■9999.0 

•9999.0 

0.3 

FT 

SMH 

01 

-9999.0 

-9999.0 

105.0 

FT 

SMH 

01 

80.0 

25.0 

-9999.0 

SMH 

04 

2.0 

70.0 

-9999.0 

SMH 

02 

85.0 

19.5 

-9999.0 

SMH 

01 

•9999.0 

-9999.0 

0.9 

FT 

SMH 

01 

77.0 

4.5 

-9999.0 

SMH 

01 

•9999.0 

-9999.0 

87.0 

FT 

SMH 

01 

-9999.0 

-9999.0 

0.3 

FT 

SMH 

01 

-9999.0 

•9999.0 

107.0 

FT 

SMH 

01 

81.5 

25.5 

-9999.0 

SMH 

04 

2.0 

75.0 

•9999.0 

SMH 

02 

87.0 

19.8 

-9999.0 

SMH 

01 

-9999.0 

-9999.0 

1.8 

FT 

SMH 

01 

75.5 

5.0 

•9999.0 

SMH 

01 

-9999.0 

-9999.0 

86.0 

FT 

SMH 

01 

•9999.0 

-9999.0 

0.3 

FT 

SMH 

01 

•9999.0 

•9999.0 

106.0 

FT 

SMH 

01 

86.0 

20.0 

•9999.0 

SMH 

04 

2.0 

73.5 

•9999.0 

SMH 

02 

86.0 

19.8 

•9999.0 

SMH 

01 

•9999.0 

•9999.0 

2.0 

FT 

SMH 

01 

60.2 

5.3 

•9999.0 

SMH 

01 

-9999.0 

-9999.0 

71.0 

FT 

SMH 

01 

•9999.0 

-9999.0 

0.3 

FT 

SMH 

01 

•9999.0 

•9999.0 

91.5 

FT 

SMH 

01 

65.5 

26.0 

-9999.0 

SMH 

04 

2.0 

58.2 

-9999.0 

SMH 

02 

71.0 

19.0 

•9999.0 

SMH 

01 

-9999.0 

-9999.0 

2.2 

FT 

SMH 

01 

72.0 

5.0 

-9999.0 

SMH 

01 

-9999.^ 

•9999.0 

83.0 

FT 

SMH 

01 

•9999.0 

-9999.0 

0.3 

FT 

SMH 

01 

-9999.0 

•9999.0 

104.0 

FT 

SMH 

01 

77.0 

27.0 

•9999.0 

SMH 

04 

2.0 

70.0 

•9999.0 

SMH 

02 

83.0 

20.8 

•9999.0 

SMH 

01 

•9999.0 

•9999.0 

1.1 

FT 

SMH 

01 

77.0 

5.6 

-9999.0 

SMH 

01 

•9999.0 

•9999.0 

86.7 

FT 

SMH 

01 

•9999.0 

•9999.0 

0.3 

FT 

SMH 

01 

-9999.0 

•9999.0 

109.0 

FT 

SMH 

1  - 


r-AuC-1990 


16:34:57 


GEOTECHNICAL  MCLL  CONSTRUCTION  (GUC) 
InatallNtlen:  siarra  ordnanca  Oapot  ($A) 
Maaauraaant  Data  Ranga:  1/1/75  to  7*aua-90 


Hin  (X,T):  (73MOO,  4441000) 
NaaauTRMnt  Action 

5 if  Tvoa/sita  id  2£2  ORf  Naaaufawant 

UElt  OMO-03-MUA  JN  27-fat-1990  C7tLT 

GROUT 

SCEEH 

STKUP 

OMO-04-NWA  JN  04-Mr-1990  ESEAL 

CASE 

CASED 

OPTOT 

G7ILT 

GROUT 

SCREN 

STKUP 

well  ONO'OS-mim  JN  2a-fab-l9P0  tSEAL 

CASE 

CASED 

OPTOT 

GPtLT 

GROUT 

SCREN 

STKUP 

WELL  0S8-01'NUA  JN  03*Mr*1990  ESEAL 

CASE 

CASED 

DPTOT 

GPILT 

GROUT 

SCREN 

STKUP 

WELL  0S8-02-NWA  JN  04-iaar'1990  ESEAL 

CASE 

CASED 

DPTOT 

GFILT 

GROUT 

SCREN 

STKUP 

WEL.  OSS-04'NUA  JN  09-W1990  ESEAL 

CASS 

CASED 

DPTOT 

GPILT 

GROUT 

SCREN 

STKUP 

WELL  0S8-06>NWA  JN  05-Mr-1990  ESEAL 


Nax  (X.T): 

(74A167, 

4460707) 

unit 

nathcd 

Daoth 

Intarval 

valua 

Naas. 

Ent^ 

01 

82.6 

26.4 

•9999.0 

$MM 

04 

2.0 

75.0 

•9999.0 

SHH 

02 

86.7 

20.0 

•9999.0 

SNH 

01 

•9999.0 

•9999.0 

1.3 

FT 

SMH 

01 

77.5 

5.5 

•9999.0 

SNH 

01 

•9999.0 

•9999.0 

88.8 

FT 

SNH 

01 

•9999.0 

•9999.0 

0.3 

FT 

SNH 

01 

•9999.0 

•9999.0 

109.0 

FT 

SNH 

01 

83.0 

26.0 

•9999.0 

SNH 

04 

2.0 

75.5 

-9999.0 

SNH 

02 

88.8 

20.0 

-9999.0 

SNH 

01 

•9999.0 

•9999.0 

1  .4 

FT 

SNH 

01 

77.0 

6.4 

-9999.0 

SNH 

01 

•9999.0 

•9999.0 

89.6 

FT 

SNH 

01 

•9999.0 

•9999.0 

0.3 

FT 

SNH 

01 

•9999.0 

•9999.0 

110.0 

FT 

SNH 

01 

83.4 

26.6 

•9999.0 

SNH 

04 

2.0 

75.0 

-9999.0 

SHH 

02 

89.6 

20.0 

•9999.0 

SNH 

01 

•9999.0 

•9999.0 

1.2 

FT 

SNH 

01 

16.0 

5.0 

•9999.0 

JSB 

01 

•9999.0 

•9999.0 

27.0 

FT 

JSB 

01 

•9999.0 

•9999.0 

0.2 

FT 

jSE 

01 

•9999.0 

•9999.0 

33.0 

FT 

JSB 

01 

21.0 

11.0 

•9999.0 

JSB 

04 

2.0 

14.0 

■9999.0 

JSB 

01 

27.0 

5.0 

•9999.0 

.SB 

01 

•9999.0 

•9999.0 

2.3 

FT 

JSB 

01 

2S.0 

5.0 

-9999.0 

JSB 

01 

•9999.0 

•9999.0 

35.0 

FT 

JSB 

01 

•9999.0 

•9999.0 

0.2 

FT 

JSB 

01 

•9999.0 

•9999.0 

41.5 

FT 

JSB 

01 

30.0 

10.0 

-9999.0 

JSB 

04 

2.0 

23.0 

-9999.0 

JSB 

01 

35.0 

5.0 

■9999.0 

JSB 

01 

•9999.0 

•9999.0 

2.0 

FT 

JSE 

01 

10.0 

5.0 

■9999.0 

JSB 

01 

•9999.0 

•9999.0 

20.0 

FT 

JSB 

01 

•9999.0 

•9999.0 

0.2 

FT 

JSE 

01 

•9999.0 

•9999.0 

45.0 

FT 

JSE 

01 

15.0 

25.0 

■9999.0 

JSE 

04 

2.0 

8.0 

-9999.0 

JSE 

01 

20.0 

20.0 

-9999.0 

JSB 

01 

•9999.0 

•9999.0 

2.0 

FT 

JSE 

01 

55.0 

5.0 

•9999.0 

SHH 

2 


CeOTCCHNiCAL  Uiu  COHSTIUCTION  (CUC)  '6:08;!' 

InataUation:  Siarra  Or4nanca  Oapet  (lA) 

MaaauraMnt  Data  (anfa:  1/1/79  to  7-mj$’90 
Min  (X.T):  {736000,  4441000)  Haa  (X,Y):  {744167,  4460707) 


NaasurtMant 

Sita  7yot/$ita  id  2m  0>t> 
uett  0S8-06-ayA  ja  OS-aar-lWO 


w6i.L  rNr-01-MWt  ja  SO-mar- 1990 


yCLL  TMT-01-awc  ja  27-(iiap- 1990 


weit  TNT-02-awg  ja  06-«ar-1990 


geii  T(iT-02-agc  ja  19-«bp-1990 


wen.  Tp»T-07-awi  ja  U-aar-lOW 


Actfon 


litvrfsr'*. 

aathod 

SCSS!! 

CAU 

01 

•9999.0 

CASCO 

01 

'9999.0 

OATOT 

01 

'9999.0 

criiT 

01 

60.0 

orauT 

04 

2.0 

scica 

01 

66.0 

STIOIA 

01 

-9999.0 

ISCAL 

01 

ao.o 

CASC 

01 

'9999.0 

CASCO 

01 

'9999.0 

OATOT 

01 

'9999.0 

GAILT 

01 

85.0 

GAOUT 

04 

2.0 

sccca 

02 

90.0 

STKUA 

01 

•9999.0 

tSCAL 

01 

118.0 

CASC 

01 

'9999.0 

CASCO 

01 

'9999.0 

OATOT 

01 

'9999.0 

GAILT 

01 

123.0 

GCflUT 

04 

2.0 

scRca 

02 

128.0 

STKUA 

01 

'9999.0 

■SCAL 

01 

73.0 

CASC 

01 

•9999.0 

CASCO 

01 

'9999.0 

OATOT 

01 

'9999.0 

GAILT 

01 

85.0 

GMUT 

04 

2.0 

sccca 

02 

90.0 

STKUA 

01 

'9999.0 

ISCAL 

01 

120.0 

CACC 

01 

'9999.0 

cAca 

01 

•9999.0 

OATOT 

01 

•9999.0 

GAILT 

01 

125.0 

caouT 

04 

2.0 

sccca 

02 

130.0 

STKUA 

01 

'9999.0 

ISCAL 

01 

82.0 

CASC 

01 

•9999.0 

CASCO 

01 

•9999.0 

OATOT 

01 

•9999.0 

GAILT 

01 

87.0 

GCOUT 

04 

2.0 

sccca 

02 

92.0 

Intarval 

Vatu# 

jni  t 

Ent-v 

-9999.0 

66.0 

fT 

saw 

•9999.0 

0.2 

fT 

saw 

•9999.0 

73.0 

fT 

saw 

13.0 

•9999.0 

saa 

S3.0 

'9999.0 

saa 

5.0 

-9999.0 

saa 

-9999.0 

2.0 

FT 

saa 

$.0 

•9999.0 

;xa 

•9999.0 

90.0 

FT 

3xa 

-9999.0 

0.3 

FT 

3xa 

'9999.0 

103.0 

FT 

^xa 

18.0 

-9999.0 

oxa 

78.0 

-9999.0 

3xa 

10.0 

-9999.0 

3xa 

-9999.0 

3.2 

FT 

oxa 

5.0 

•9999.0 

oxa 

-9999.0 

128.0 

FT 

oxa 

-9999.0 

0.3 

FT 

oxa 

•9999.0 

147.0 

AT 

oxa 

24.0 

-9999.0 

oxa 

116.0 

-9999.0 

oxa 

10.0 

•9999.0 

oxa 

•9999.0 

2.2 

FT 

oxa 

10.0 

•9999.0 

•  SI 

•9999.0 

90.0 

FT 

•  SI 

•9999.0 

0.3 

FT 

•  SI 

•9999.0 

102.0 

FT 

.ISI 

15.0 

'9999.0 

•SI 

73.0 

•9999.0 

JSI 

10.0 

'9999.0 

JSI 

-9999.0 

1.8 

FT 

JSI 

5.0 

'9999.0 

JSI 

•9999,0 

130.0 

FT 

JSI 

•9999.0 

0.3 

FT 

JU 

-9999.0 

143.0 

FT 

JSI 

i8.a 

•9999.0 

JSI 

118.0 

•9999.0 

jn 

10.0 

•9999.0 

JS8 

•9999.0 

3.0 

FT 

JSI 

5.0 

•9999.0 

saa 

•9999.0 

92.0 

FT 

saa 

•9999.0 

0.3 

FT 

saa 

•9999.0 

104.0 

FT 

saa 

17.0 

•9999.0 

saa 

M.O 

•9999.0 

saa 

10.0 

-9999.0 

saa 

3 


7-AU6-1990 


GfOTtOMIUl.  U(LL  COMSTmCTlOH  (OUC)  '&:08:!7 

Inatallation:  Siarra  Ordnanea  Oapot  (U) 

Naaauraaant  Data  Kanga:  1/1/75  to  7-aug*90 
Min  (X.T):  (73M00.  U41000}  Max  (X.r):  (7*61*7.  **60707} 


sita  Typa/jita  id  20 
WELL  TNT-Or-NM  JN 

JELL  TXT-07->«C  M 


gECl  TNT-IO-MM  JN 


JELL  TNT-IO-MWC  JN 


jELL  TNT-15-NUX  JN 


jell  rxr-id-NM  jn 


1 

! 

Action 

Oata 

"wiygr^ 

12-wr-1990 

STKUN 

21-<i«r-1990 

■SEAL 

CASE 

CASED 

ONTOT 

GEILT 

OMUT 

SCEEM 

STKUN 

28-Mr-199Q 

■SEAL 

CASE 

CASED 

ONTOT 

GfriT 

aaouT 

SCEEH 

STKUE 

17-mr-1990 

■SEAL 

CASE 

CASED 

OETOT 

GEILT 

CEOIT 

SCEEH 

STXUN 

03-Nar-l990 

■SUL 

CAK 

CASED 

DETOT 

GEtLT 

GEOUT 

SCEEH 

STKUE 

28*fab'1990 

■SEAL 

CASE 

USED 

OETOT 

GEILT 

GEOUT 

SCEEH 

STKUE 

Nathod 

mtarval 

01 

-9999.0 

•9999.0 

01 

120.0 

5.0 

01 

•9999.0 

-9999.0 

01 

■9999.0 

-9999.0 

01 

•9999.0 

-9999.0 

01 

120.0 

10.0 

04 

2.0 

110.0 

02 

130.0 

10.0 

01 

•9999.0 

-9999.0 

01 

■0.0 

5.0 

01 

-9999.0 

•9999.0 

01 

-9999.0 

-9999.0 

01 

•9999.0 

•9999.0 

01 

■S.O 

17.0 

04 

2.0 

70.0 

02 

90.0 

10.0 

01 

•9999.0 

-9999.0 

01 

11S.0 

5.0 

01 

•9999.0 

•9999.0 

01 

•9999.0 

•9999.0 

01 

•9999.0 

•9999.0 

01 

120.0 

26.0 

04 

2.0 

113.0 

02 

12S.0 

10.0 

01 

•9999.0 

•9999.0 

01 

40.9 

4.S 

01 

•9999.0 

•9999.0 

01 

•9999.0 

•9999.0 

01 

•9999.0 

•9999.0 

01 

45.7 

28.3 

04 

2.0 

38.9 

02 

50.0 

20.0 

01 

-9999.0 

-9999.0 

01 

41.5 

5.0 

01 

•9999.0 

■9999.0 

01 

-9999.0 

-9999.0 

01 

•9999.0 

•9999.0 

01 

4«.5 

25.5 

04 

2.0 

39.5 

02 

51.0 

20.0 

01 

•9999.0 

-9999.0 

vatua 

unit 

Naat. 

tnfv 

2.4 

FT 

SNM 

•9999.0 

OXN 

130.0 

FT 

OXN 

0.3 

FT 

OXN 

147.0 

FT 

OXN 

-9999.0 

OXN 

•9999.0 

OXN 

-9999.0 

OXN 

3.0 

FT 

OXN 

-9999.0 

OXN 

90.0 

FT 

OXN 

0.3 

FT 

OXN 

102.0 

FT 

OXN 

•9999.0 

OXN 

-9999.0 

OXN 

-9999.0 

OXN 

2.3 

FT 

OXN 

-9999.0 

OXN 

125.0 

FT 

OXN 

0.3 

FT 

OXN 

146.0 

FT 

OXN 

•9999.0 

OXN 

•9999.0 

OXN 

•9999.0 

OXN 

2.9 

FT 

OXN 

•9999.0 

JS> 

50.0 

FT 

jSS 

0.3 

FT 

jSS 

74.0 

FT 

JSS 

•9999.0 

JSS 

•9999.0 

JSS 

•9999.0 

JSS 

2.4 

FT 

JSS 

•9999.0 

JSS 

51.0 

FT 

JSS 

0.3 

FT 

JSS 

72.0 

FT 

JSS 

•9999.0 

JSS 

•9999.0 

JSS 

•9999.0 

JSS 

1.8 

FT 

JSS 

* 


Groundwater  Stabillaed  Elovmtion 
Data  from  the  QOS  File  of  the  IRDMS 


James  M.  Montgomefy 


Consulting  Engineers  Inc. 


GROUHO  yATER  STAIILIZEO  REPORT 
Sun  S«p  9  14:03:52  1990 


For  PoroMttrs  : 

Installation  •  Siarra  Ordnanca  Oapet 
laglnnlno  Data  «  01/01/75 
Ending  Data  «  09/07/90 


Up  9,  1990 


IHSmUTiaH  USTOUTIOH  MIOGIUM 
fiMUHO  tMTIR  STMILlZfO  MNRT 
IMTALUTtOM:  Slarra  Orrtwne*  Oapet 


Pau  1 


ucll  Aon 

SAmtM 

SURFACf 

OCPTH  FMN 

SrAIUlTCD 

MUMOU  NMf 

OATI 

006 

eLIV(FT) 

08  SUR(FT) 

CLEVCFT) 

ALF-01*tWA 

16-ipr-1990 

JP 

6079.1 

90.6 

3908.7 

31  •■•y* 1990 

JM 

90.9 

3988.2 

ALF-02-NIM 

16*ipr-1990 

JM 

6076.7 

83.3 

3991.2 

01- jtai-1990 

JM 

86.2 

3990.3 

ALF'03-MUA 

16- Apr- 1990 

JN 

6083.6 

83.3 

6002.1 

01- jt«-1990 

JN 

93.8 

3991.6 

CCI-OI-WM 

16- Apr- 1990 

JM 

6063.6 

77.1 

3988.3 

01- jiAi-1990 

JM 

77.3 

3988.1 

CCl*02*MyA 

16- Apr-1990 

JM 

6076.6 

83.3 

3989.3 

02- ji«*-1990 

JM 

83.9 

3988.7 

ONO'OS-MIM 

19- Apr- 1990 

JN 

6086.1 

96.8 

3989.3 

31-Aiar-1990 

JM 

95.0 

3989.1 

ONO-OA'MM 

19- Apr- 1990 

JM 

6086.0 

93.0 

3989.0 

31 -pay- 1990 

JM 

95.1 

3988.9 

OMO-OS-MUA 

19-apr-1990 

JM 

6083.1 

96.1 

3989.0 

31 -Pay- 1990 

JM 

96.3 

3988.8 

DSO-OI-MUA 

16- Apr- 1990 

JM 

3996.0 

12.0 

3982.0 

07-j«a«-1990 

JM 

12.1 

3981.9 

0St>02'MyA 

16-Apr-1990 

JM 

6000.1 

18.1 

3982.0 

07-j«At-1990 

JM 

18.2 

3981.9 

Ott'OA'MM 

16-apr-1990 

JM 

6007.3 

22.9 

3986.6 

0a-j(«i-1990 

JM 

22.7 

3986.6 

TNT*01‘MyA 

17-^-1990 

JM 

6062.0 

55.6 

3986.6 

09-jw«-1990 

JM 

33.6 

3986.6 

TNT'OI'M 

17-^-1990 

JM 

6062.2 

36.0 

3986.2 

05-j*Ai-1990 

JM 

36  6 

3983.8 

TNT'Ol'tMC 

17- Apr- 1990 

JM 

6062.0 

55.9 

3986.1 

09-j»i-1990 

JM 

36.3 

3983.7 

TNT-02-MIM 

17-Apr-1990 

JM 

6061.0 

56.3 

3986.7 

0A-jw«-1990 

JM 

56.6 

3986.6 

TNT-02-IM 

17-Apr-1990 

JM 

6061.2 

56.6 

3986.6 

06- jiff  1990 

JM 

56.9 

3986.3 

THT-02'MUC 

17-i«r-1990 

JM 

6060.2 

36.0 

3986.2 

06-jiai-1990 

JM 

56.3 

3989.9 

TNT-03-MUA 

19-apr-1990 

JM 

6099.6 

52.7 

3986.7 

0t-Jw1990 

JN 

32.9 

3986.3 

TNT-OA-MM 

17-apr-1999 

JN 

6060.6 

53,7 

3986.9 

Oi-jun-1990 

JN 

53.9 

3986.7 

TNT-OS'WM 

29-Apr-1990 

JN 

6063.6 

58.3 

3986.9 

07-j(fc1990 

JN 

58.6 

3986.8 

TNT-06-MUA 

17-ipr-1990 

JN 

6061.6 

56.6 

3986.8 

06-jifi-1990 

JM 

56.9 

3986.3 

rvr'07'MH 

19-apr-1990 

JN 

6062.7 

56.1 

3986.6 

06- jw  1990 

JN 

56.6 

3986.3 

TNT-07-Wi 

17-apr-1990 

JM 

6062.6 

36.0 

3916.6 

06-jtai-1990 

JM 

36.3 

3986.1 

TNT*07-MUC 

17-Apr-1990 

JN 

6062.1 

56.0 

3986.1 

06-jiPi-1990 

JM 

56.6 

3909.7 

THT-Ot-MUA 

17-Apr-1990 

JN 

6062.6 

55.3 

3987.1 

07-j»*»-1990 

JM 

55.5 

3986.9 

S«p  9,  1990 


IMTALUTIOH  MSTaUTtaH  nOGMM 
GIOUHO  IMTIR  STUILIZIO  HNOT 
tHtTAlurtOM:  Sfarra  ortfwiea  Oapet 


9ag«  Z 


«LL 

Aon 

umiN 

uorACt 

0(9TH  r*OM 

NUMKR 

NAMI 

OATI 

OK 

6Lev<rT) 

fi>  SUtfFT) 

TNT-OO-MM 

19-«r-1990 

JM 

40A2.3 

53.0 

06*j»Ji-1990 

JM 

33.0 

TNT-10'My* 

16*ipr-1990 

JM 

40*3.0 

58.0 

03-j«ai-1990 

JN 

38.3 

TNT-10>MW 

1«-^-1990 

JM 

4043.0 

58.8 

03-ji«i-1990 

JM 

57  2 

TNT-IO'NUC 

16-a0r-199O 

JM 

4041.8 

35.9 

03- jt*- 1990 

JM 

38.3 

rNr-tt-MM 

19-^-1990 

JM 

4048.3 

39.2 

07>jvfi*1990 

JM 

59.5 

TMT'IZ'MM 

2S-apr-1990 

JM 

4037.0 

30.3 

0r-i(jl-1990 

JN 

50.8 

TMT-IS-MM 

2S-ipr-1990 

JM 

4043.2 

32.2 

07-jvaf1990 

JM 

38.3 

TMT'U-MM 

2:-apr-1990 

JM 

4033.9 

49.3 

Q3-jun-19W 

JM 

48.8 

TIIT-1S<MUA 

19- i^- 1990 

JM 

4037.2 

32.0 

Q2-jtf«<1990 

JM 

32.2 

TNT'IO-NtM 

17-ipr-199Q 

JN 

4043.1 

38.7 

02-jia«-1990 

JM 

57.0 

STAOILtZBI 

eL£V(FT) 


ArofrM  araM  nerwlly.S 


Chmnieal  Groundwater  Data  (for 
detects  only)  from  the  CGW  File  of 
the  IRDMS 


JDt  James  M.  Montgomery 
Consulting  Engineers  Inc. 


INSTALLATION  RESTONATIOH  PROGRAN 

CHEMICAL  REPORT 
Tu«  Jan  22  16:0A:4«  1991 


For  PariMtara  : 

tnatadatlon  •  Sftrra  Ordnanea  Oapet 

■agimino  Data  •  01*jan*7S 

Ending  Data  *  22*jan'91 

Madia  Typa  >  CtiOMlcal  Grotfid  Uatar  (CGW) 

Maxlnji  <X,  T)  *  <7Ad611,  4M0743) 

MlnlM  (X,  T)  >  (736000,  U41000) 

goolaana  •  H 


Jan  22,  1991 


Inatallatlon:  Slarra  OrAianca  Oapot  aaga 

Analytical  Raaulta  for  Chaaical  Ground  Uatar 
Froai:  01-jan-75  To:  22-jan*91 
(■ooloona  LT  and  ND  aro  oacludad) 


SAMPLE  SAMPLE 
DEPTH  (ft)  DATE 


90.4 

17-apr-1990 

90.4 

31 -My  1990 

90.4 

31 -My  1990 

90.4 

17-apr-1990 

90.4 

31 -My  1990 

90.4 

31 -My- 1990 

90.4 

17-apr-1990 

90.4 

31-My-1990 

90.4 

31 -My  1990 

90.4 

17-apr-1990 

90.4 

31 -My  1990 

90.4 

17-apr-1990 

90.4 

31 -My  1990 

90.4 

31 -My  1990 

90.4 

17-a()r-1990 

90.4 

31 -My  1990 

90.4 

31-My1990 

90.4 

17-apr-1990 

90.4 

17-apr-19W 

90.4 

31 -My  1990 

90.4 

31 -My- 1990 

90.4 

17-apr-1990 

90.4 

17-apr-1990 

90.4 

31-My-1990 

90.4 

31 -My- 1990 

90.4 

17-apr-1990 

90.4 

31-My-1990 

90.4 

31 -My- 1990 

Si  to:  WELL  ALF-01-NyA 
TEST 


METHOD 

COMPOUND 

99 

TDS 

99 

TDS 

99 

TDS 

SB01 

HG 

S020 

PS 

S020 

PS 

S021 

SE 

S021 

SE 

S021 

SE 

S022 

AS 

S022 

AS 

SS10 

BA 

SS10 

BA 

SS10 

SA 

SS10 

CA 

SflO 

CA 

SS10 

CA 

SS10 

CU 

SS10 

NA 

SS10 

NA 

SS10 

NA 

SS10 

ZN 

TT10 

CL 

TT10 

CL 

TT10 

CL 

TT10 

S04 

TT10 

S04 

TT10 

S04 

MOL  CONCENTRATION 

762000.000 

900000.000 

86AOOO.OOO 

0.4M 

2.600 

2.930 

16.300 
18.600 

18.300 

3.730 

3.410 

19.900 

19.900 

20.200 

110000.000 

120000.000 

110000.000 

8.710 

50S00.000 

50900.000 

53000.000 

62.500 

100000.000 

100000.000 

100000.000 

300000.000 

320000.000 

310000.000 


UNITS 


90.4  17-apr-1990 


UN18 


UNK600 


10.000 


UCL 


ggg  g  gg  ggg  gg 


Jan  22.  1991 


Inatadation:  Siarra  Ordnanca  Oapot  Pa^a  2 

Analytical  Raaulta  for  Chaaieal  Grotatd  Uatar 
Froai:  01-jan-75  To;  22-jan*9l 
(■oolaana  LT  and  NO  aro  axeludad) 


Sita:  WELL  ALF-02-NUA 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

85.5 

17-apr-1990 

99 

TOS 

4060000.000 

UCL 

85.5 

01-jun-1990 

99 

TDS 

1100000.000 

UGL 

85.5 

01*iun-1990 

S020 

PI 

2.170 

UGL 

85.5 

17-apr-1990 

S021 

SE 

6.070 

UGL 

85.5 

01-j»a;-1990 

S021 

SE 

6.790 

UGL 

85.5 

17-apr-1990 

S022 

AS 

7.460 

UGL 

«.5 

01-iun-1990 

S022 

AS 

6.720 

UCL 

85.5 

17-apr-1990 

SS10 

BA 

16.200 

UCL 

85.5 

01 -jw  1990 

SS10 

BA 

16.100 

UCL 

85.5 

17-apr-1990 

SS10 

CA 

130000.000 

UCL 

85.5 

01 -iw  1990 

SS10 

CA 

130000.000 

UCL 

85.5 

17-apr-1990 

SS10 

MA 

78000.000 

UGL 

85.5 

01 -jw  1990 

SS10 

NA 

130000.000 

UGL 

85.5 

17-apr<1990 

SS10 

ZN 

38.000 

UCL 

85.5 

01-iun*1990 

TP18 

CYN 

3.310 

UGL 

85.5 

17-apr-1990 

TT10 

CL 

67000.000 

UGL 

85.5 

01 -jw*- 1990 

TT10 

CL 

66000.000 

UGL 

85.5 

17-apr-1990 

TT10 

S04 

450000.000 

UGL 

85.5 

01*iun-1990 

TT10 

S(K 

440000.000 

UGL 

85.5 

17-apr-1990 

UM18 

UIKS76 

5.000 

UCL 

85.5 

17*apr-1990 

UM18 

IMMOO 

5.000 

UGL 

85.5 

01*iun*1990 

(M20 

12DCE 

0.621 

UGL 

85.5 

17-apr-1990 

UM20 

TRCLE 

41.000 

UGL 

85.5 

01-jvai-1990 

IM20 

TRaE 

70.500 

UCL 

Sita:  WELL 

ALF-03>NIM 

SAMPLE 

SAMPLE 

TBIT 

DEPTH  (ft)  DATE 

METHOD 

CQPMUNO 

SOOL 

CONCENTRATION 

UNITS 

83.3 

17-app-1990 

99 

TOS 

1250000.000 

UGL 

83.3 

17-apr-1990 

99 

TDS 

1300000.000 

UGL 

83.3 

01>juf1990 

99 

TDS 

1250000.000 

UGL 

83.3 

01*jvai-1990 

S020 

PS 

3.360 

UGL 

83.3 

17-apr-1990 

S021 

SE 

14.900 

UGL 

83.3 

17-app-1990 

»21 

SE 

15.300 

UGL 

83.3 

01-jun-1990 

S021 

SE 

16.600 

UGL 

Jan  22.  1991 


Inatallatien:  Siarra  Ordnanea  Oapot  9aga  3 

Analytical  Raaulta  for  Chaailcal  Crotnd  Uatar 
froai;  01*jan-75  To;  22-jan-91 
(■ooloano  LT  and  NO  ara  axcludad) 


Sita:  UELL  ALF-03-MM  (continuad) 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

TEST 

METHOD 

COMPOUND  800L  CONCENTRATION 

UNITS 

83.3 

17-apr-1990 

S022 

AS 

3.940 

U6L 

83.3 

17-apr-1990 

SD22 

AS 

4.800 

UGL 

83.3 

01-jwi*1990 

S022 

AS 

4.160 

UGL 

83.3 

17-apr-1990 

SS10 

BA 

S3.S00 

UGL 

83.3 

17-apr-1990 

SS10 

BA 

54.700 

UGL 

83.3 

01 -Jm- 1990 

SS10 

8A 

52.300 

UGL 

83.3 

17-apr-1990 

SS10 

CA 

200000.000 

UGL 

83.3 

17-apr-1990 

SS10 

CA 

180000.000 

UGL 

83.3 

01-jun‘1990 

SS10 

CA 

170000.000 

UGL 

83.3 

17-apr-1990 

SS10 

NA 

49200.000 

UGL 

83.3 

17-apr-1990 

SS10 

NA 

48000.000 

UGL 

83.3 

01-jwi-1990 

SS10 

NA 

57000.000 

UGL 

83.3 

17-apr*1990 

SS10 

ZM 

47.200 

UGL 

83.3 

17-idr*1990 

SS10 

2N 

43.100 

UGL 

83.3 

17-apr-1990 

TT10 

CL 

270000.000 

UGL 

83.3 

01 -ju;*  1990 

TT10 

a 

270000.000 

UGL 

83.3 

17-apr-1990 

TT10 

SOS 

260000.000 

UGL 

83.3 

01-jun-1990 

TT10 

SOL 

260000.000 

UGL 

83.3 

01*jun-1990 

UN18 

B2EHP 

6.090 

UGL 

83.3 

01-jw1990 

UM18 

TCLEA 

9.000 

UGL 

83.3 

17-apr-1990 

UM18 

UNK600 

4.000 

UGL 

83.3 

17-apr-1990 

UN18 

5.000 

UGL 

83.3 

17-apr*1990 

UM18 

UIHC648 

9.000 

UGL 

83.3 

17-apr-1990 

UN20 

CHCL3 

1.130 

UGL 

83.3 

17-apr-1990 

UM20 

CHCL3 

1.030 

UGL 

83.3 

01-jui-1990 

UM20 

CHCL3 

0.985 

UGL 

Sita:  UELL 

CC8-01-NUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

1  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

77.1 

16-apr-1990 

99 

TDS 

516000.000 

UGL 

77.1 

01 -jw)- 1990 

99 

TDS 

564000.000 

UGL 

77.1 

01-j»i*1990 

SD20 

Pi 

2.490 

UGL 

77.1 

16-apr-1990 

SD21 

SE 

3.410 

UGL 

77.1 

01-jun*1990 

SD21 

SE 

3.330 

UGL 

77.1 

16-adr-1990 

SD22 

AS 

9.380 

UGL 

77.1 

OI-jtfi-1990 

SD22 

AS 

8.640 

UGL 

Jan  22.  1991 


Installation:  Siarra  Ordnanca  Oapet  Pass  4 

Analytical  Raaults  for  Choalcal  Ground  Uatar 
Fro*;  01-jan-75  To:  22-jan-91 
(■aelaaiw  IT  and  NO  art  axcludod) 


Sitt:  UELL  CCt-01-NUA  (continuad) 


SAMPLE 
DEPTH  1 

SAMPLE 
(ft)  DATE 

TEST 

METHOD 

COMPOUHO  aooL 

CONCENTRATION 

UNITS 

77.1 

14-apr-1990 

SS10 

BA 

38.300 

UCL 

77.1 

01-ji»t-1990 

SS10 

BA 

53.900 

UCL 

77.1 

16-apr-1990 

SS10 

CA 

63000.000 

U6L 

77.1 

01-jun-1590 

SS10 

CA 

72000.000 

UCL 

77.1 

16-apr-1990 

SS10 

CU 

8.710 

UCL 

77.1 

01-jun-1990 

SS10 

CU 

25.100 

UCL 

77.1 

16-apr-1990 

SS10 

HA 

41400.000 

UCL 

77.1 

01-jun-1990 

SS10 

NA 

37300.000 

UCL 

77.1 

16-apr-1990 

TT10 

CL 

nooo.ooo 

UCL 

77.1 

01- jm- 1990 

TT10 

CL 

32200.000 

UCL 

77.1 

16-apr*1990 

TT10 

S04 

116000.000 

UCL 

77.1 

01-jun-1990 

TT10 

S04 

111000.000 

UCL 

Sita:  UELL 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  NCTHOO 

CCB-02-NUA 

CONPOUNO 

BOOL  CONCENTRATION 

UNITS 

82.2 

16*apr’1990 

99 

TOS 

740000.000 

UCL 

85.2 

02-jun-1990 

99 

TOS 

808000.000 

UCL 

82.2 

16-apr-1990 

SBOl 

HC 

0.488 

UCL 

85.2 

02-jun-1990 

S020 

PB 

2.930 

UCL 

82.2 

16>apr-1990 

S021 

SE 

9.690 

UCL 

85.2 

02-jun-1990 

S021 

SE 

10.600 

UCL 

82.2 

16-apr-1990 

S022 

AS 

7.2S0 

UCL 

8S.2 

02*jwi-1990 

S022 

AS 

7.140 

UCL 

82.3 

16-apr*1990 

SS10 

BA 

24.700 

UCL 

85.2 

02- jut- 1990 

SB10 

BA 

31.200 

UCL 

82.3 

16-apr-1990 

SB10 

CA 

88000.000 

UCL 

85.2 

02- jut- 1990 

SS10 

CA 

110000.000 

UCL 

85.2 

02- jut- 1990 

SB10 

CU 

8.270 

UCL 

82.3 

16-apr-1990 

SS10 

NA 

48000.000 

UCL 

85.2 

02- jut- 1990 

SS10 

NA 

51600.000 

UCL 

82.3 

16-apr-1990 

8810 

2N 

48.700 

UCL 

82.2 

16-apr-1990 

TT10 

CL 

100000.000 

UCL 

85.2 

02- jut- 1990 

TT10 

CL 

97000.000 

UCL 

82.2 

16-apr-1990 

TT10 

S04 

260000.000 

UCL 

85.2 

02- jut- 1990 

TT10 

S04 

238000.000 

UCL 

82.3 

16-apr-1990 

UM18 

(MK600 

7.000 

UCL 

Jan  22,  1991 


Installation:  SIsrrs  Ordnanca  Dapot  Psga  5 

Analytical  Roaulta  for  Chaaileal  Ground  Uatar 
Froa:  01*jon*75  To:  22*jan-91 
(tootaana  LT  and  ND  aro  axcludsd} 


Site:  UfLL  CCI-02-NUA  (continuad) 


SAMPLf 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND  800L 

CQNCENTHATtON 

UNITS 

82.3 

85.2 

1A-apr-1990 

02*jun-1990 

UM20 

UM20 

THOLE 

THOLE 

6.760 

4.670 

U6L 

U6L 

Sits:  UELL  ONO-03-NUA 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COWPOUXJ 

BOOL  CONCENTRATION 

94.8 

19-apr-1990 

99 

TDS 

902000.000 

94.8 

31 -My- 1990 

99 

TDS 

1070000.000 

94.8 

31  •■ay  1990 

99 

TDS 

1090000.000 

94.8 

31 -My  1990 

SD20 

Pf 

1.950 

94.8 

31-aay1990 

S020 

P8 

4.340 

94.8 

19-apr'1990 

SD21 

SE 

11.300 

94.8 

31  •■ay  1990 

SD21 

SE 

13.200 

94.8 

31 -My  1990 

SD21 

SE 

12.600 

94.8 

19^apr^1990 

SD22 

AS 

2.880 

94.8 

31 -■ay  1990 

SD22 

AS 

2.770 

94.8 

19-apr-1990 

SS10 

8A 

35.000 

94.8 

31  •■ay  1990 

SS10 

8A 

36.400 

94.8 

31 -My  1990 

SS10 

BA 

34.400 

94.8 

19-apr-1990 

SS10 

CA 

120000.000 

94.8 

31  •■ay  1990 

SS10 

CA 

120000.000 

94.8 

31-iMy1990 

SS10 

CA 

120000.000 

94.8 

19*apr^1990 

SS10 

NA 

77000.000 

94.8 

31  •■ay  1990 

SS10 

HA 

69000.000 

94.8 

31  •■ay  1990 

SS10 

NA 

78000.000 

94.8 

19^apr^1990 

SS10 

ZN 

25.300 

94.8 

19-apr-1990 

TT10 

CL 

66000.000 

94.8 

31-aay1990 

TT10 

CL 

52000.000 

94.8 

31 -My  1990 

TT10 

CL 

53000.000 

94.8 

19-apr-1990 

TT10 

904 

450000.000 

94.8 

31-aay1990 

TT10 

S04 

380000.000 

94.8 

31-aay1990 

TT10 

904 

380000.000 

94.8 

19-apr-1990 

UN18 

UNKSS7 

2.000 

94.8 

31-aay1990 

UN18 

UMC958 

5.000 

94.8 

19-apr-1990 

UN18 

UNKS59 

1.000 

94.8 

19-apr-1990 

UM18 

UNKS98 

10.000 

94.8 

31 -May  1990 

UM20 

CH2CL2 

6.600 

94.8 

31 -nay  1990 

UM20 

CH2CL2 

7.450 

ggg  gg  ggg  gg  gggggggggg  ii 


Jni  22,  1991 


tnatadation:  Sierra  Ordnance  Depot  Page  6 

Analytical  Raaulta  for  Cheaiical  Groiaid  Water 
Freai:  01-jan*75  To:  22*jan-91 
(■ooleana  LT  and  NO  are  excluded) 


Site:  WELL  0MO-03-MM  (continued) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

NETIWO 

COMPOUNO 

aOOL  COHCEHTRATION 

UNITS 

94.8 

19*apr-1990 

UM20 

TRCLE 

10.500 

U6L 

94.8 

31-aay1990 

UM20 

TRCLE 

2.570 

UGL 

94.8 

31 -My  1990 

UM20 

TRCLE 

2.570 

UGL 

Site:  WELL 

DMO-04-MWA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

94.9 

19-^-1990 

99 

TOS 

710000.000 

UGL 

94.9 

31 -My  1990 

99 

TDS 

776000.000 

UGL 

94.9 

31-My1990 

S020 

Pt 

2.280 

UGL 

94.9 

19-apr-1990 

S021 

SE 

5.110 

UGL 

94.9 

31 -My  1990 

S021 

SE 

6.220 

UGL 

94.9 

19-apr-1990 

S022 

AS 

7,040 

UGL 

94.9 

31 -My  1990 

S022 

AS 

4.260 

UGL 

95.0 

19-apr-1990 

SS10 

lA 

17.100 

UGL 

95.0 

31 -My  1990 

SS10 

8A 

18.700 

UGL 

95.0 

19-apr-1990 

SS10 

CA 

91000.000 

UGL 

95.0 

31 -My- 1990 

SSIO 

CA 

85000.000 

UGL 

95.0 

19-apr-1990 

SS10 

NA 

64000.000 

UGL 

95.0 

31 -My- 1990 

SSIO 

NA 

67000.000 

UGL 

95.0 

19-apr-1990 

SSIO 

ZN 

34.700 

UGL 

94.9 

19-apr-1990 

TT10 

CL 

60000.000 

UGL 

94.9 

31 -My- 1990 

TT10 

CL 

50000.000 

UGL 

94.9 

19-apr-1990 

TT10 

S04 

224000.000 

UGL 

94.9 

31 -nay  1990 

TT10 

S04 

223000.000 

UGL 

94.9 

19-apr-1990 

IM18 

UM(S98 

2.000 

UGL 

94.9 

19-apr-1990 

(M20 

TRCLE 

4.190 

UGL 

94.9 

31-My-1990 

IM20 

TRCU 

2.190 

UGL 

Jan  22,  1991 


Inatallation:  SUrra  Ordhanca  Oapot  aa^a  7 

Analytical  Raaults  for  Chaalcal  (Sr«a«d  uatar 
froas  01*jan-75  To;  22- Jan-91 
(loolaano  LT  and  ND  ara  axeludad) 


SAMPLE 

SAMPLE 

DEPTH 

(ft)  DATE 

94.1 

19-apr-1990 

94.1 

19-a|»r-1990 

94.1 

31-aiay-1990 

94.1 

19-tpr-l990 

94.1 

19-apr-1990 

94.1 

31-H»y-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

31-aay-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

31-«iBy-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

31-a»y-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

3f-«ay-1990 

94.1 

19-a|»r-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

31-aBy-1990 

94.1 

19-aNr-1990 

94.1 

19-apr-1990 

94.1 

31 -Bay- 1990 

94.1 

19-a»)r-1990 

94.1 

19-apr-1990 

94.1 

19-apr-1990 

94.1 

31-aay-1990 

Sfta:  WELL  ONO-OS-MM 
TEST 

•*ETHQ0  CQMPaUHO  MOL 


99  TOS 

99  TOS 

99  TOS 

S021  SE 

5021  SE 

$021  SE 

5022  as 

S022  AS 

S022  AS 


CONCENTMTIIM  UNITS 


826000.000 

840000.000 

916000.000 

11.600 

11.800 

11.400 

4.000 

4.S80 

4.480 

28.900 

21.400 

23.100 
97000.000 
9SOOO.OOO 
97000.000 

11.S00 

71000.000 

64000.000 

75000.000 

72.100 

60000.000 

60000.000 

60000.000 

330000.000 

330000.000 

280000.000 

4.640 

20.000 

2S.700 

18.100 


SS10 

BA 

SS10 

BA 

SS10 

BA 

SS10 

CA 

SS10 

CA 

SS10 

CA 

SS10 

CU 

SS10 

MA 

SS10 

HA 

SS10 

MA 

SS10 

ZN 

TT10 

a 

TT10 

CL 

TT10 

CL 

TT10 

S04 

TT10 

S04 

TT10 

S04 

UM18 

B2EHP 

UM20 

TRCLE 

UN20 

TRCLE 

UN20 

TRCU 

Jan  22,  1991 


I natal I at ion:  Siarra  Ordnanea  Oapot  Paga  8 

Analytical  Raaulta  for  Chaaical  Gro««td  Uatar 
Froai:  01-jan-75  To:  22-jan-91 
(Boolaana  LT  MD  art  axcludad) 


Sita:  WELL  OSa-04-MM 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD  CGMPOUNO 

BOOL  CflNCEMTRATION 

UNITS 

22.9 

08-jun-1990 

S021 

SE 

7.700 

UGL 

22.9 

24-apr-1990 

S022 

AS 

190.000 

UGL 

22.9 

08-jun-1990 

S022 

AS 

170.000 

UGL 

22.9 

0«-jun-1990 

S023 

AG 

0.425 

UGL 

22.9 

24-apr-1990 

SS10 

BA 

24.400 

UGL 

22.9 

08-j:x»-1990 

SS10 

BA 

1B.800 

UGL 

22.9 

24-apr-1990 

SS10 

CA 

220000.000 

UGL 

22.9 

08- jut- 1990 

SS10 

CA 

220000.000 

UGL 

22.9 

24-apr-1990 

SS10 

(3 

4.070 

UGL 

22.9 

24-apr-1990 

SS10 

CU 

20.100 

UGL 

22.9 

24-apr-1990 

SS10 

NA 

2300000.000 

UGL 

22.9 

08-j:a«-1990 

SS10 

HA 

2300000.000 

UGL 

22.9 

24-apr-1990 

SS10 

2N 

28.700 

UGL 

Site:  WELL  PSU-02 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

CQNPQUMO 

BOOL  COHCENnUTIOli 

UNITS 

120.0 

07*iBty-1990 

99 

TDS 

850000.000 

UGL 

120.0 

07-aBy-1990 

99 

TDS 

680000.000 

UGL 

120.0 

07-jun-1990 

99 

TDS 

732000.000 

UGL 

120.0 

07- j«i-1990 

99 

TDS 

754000.000 

UGL 

120.0 

07-aHn'-1990 

S020 

PB 

3.580 

UGL 

120.0 

07-iaay-1990 

S020 

PB 

2.820 

ua 

120.0 

07-j'ifi*1990 

S020 

PB 

3.470 

UGL 

120.0 

07-jif»-1990 

S020 

PB 

3.250 

UGL 

120.0 

07-i«i-1990 

S021 

SE 

4.370 

UGL 

120.0 

07-«By-1990 

S022 

AS 

5.970 

UGL 

120.0 

07-My-1990 

S022 

AS 

5.970 

UGL 

120.0 

07-jun-1990 

S022 

AS 

3.940 

UGL 

120.0 

07-ii*i-1990 

S022 

AS 

3.410 

UGL 

120.0 

07-any-1990 

SB10 

BA 

28.400 

UGL 

120.0 

07-M«y-1990 

SS10 

BA 

22.400 

ua 

120.0 

07-jun-1990 

SS10 

BA 

39.100 

ua 

120.0 

07-j«i-1990 

SS10 

BA 

25.500 

ua 

120.0 

07-Hy-1990 

SS10 

CA 

100000.000 

ua 

120.0 

07-Ray- 1990 

SS10 

CA 

100000.000 

ua 

120.0 

07-jir-1990 

SS10 

CA 

110000.000 

ua 

120.0 

07-jun-1990 

SS10 

CA 

110000.000 

ua 

Jan  22.  1991 


Installation:  Siarra  OrAwnea  Oapot  Pago  9 

Analytical  Rasults  for  Cltaalcal  Ground  uatar 
From:  01-jan-75  To:  22-jan-91 
(looloana  LT  and  NO  ara  oxeludad) 


Site:  NELL  PSU-02  (continuad) 


SAMPLE  SAMPLE 
DEPTH  (ft)  DATE 


120.0 

07-ji*i-1990 

120.0 

07-Nay- 1990 

120.0 

07-Hay- 1990 

120.0 

07-iun-1990 

120.0 

07- ju:- 1990 

120.0 

07-«y-1990 

120.0 

07-My-1990 

120.0 

07- iw:- 1990 

120.0 

07-jtJi-1990 

120.0 

07-Hay- 1990 

120.0 

07-My-1990 

120.0 

07-iun-1990 

120.0 

07-i«i-1990 

120.0 

07-aay-1990 

120.0 

07-HBy-1990 

120.0 

07-Jw«*1990 

120.0 

07-jtf«-1990 

120.0 

07-My-1990 

120.0 

07-My-1990 

120.0 

07-My-1990 

120.0 

07-Hay- 1990 

120.0 

07-HBy-1990 

120.0 

07-aay-1990 

120.0 

07-aay-1990 

120.0 

07-aay-1990 

120.0 

07-aHy-1990 

120.0 

07-Hay- 1990 

120.0 

07-aHy-1990 

120.0 

07-My-1990 

120.0 

07-ji»i-199C 

120.0 

07-HBy-1990 

120.0 

07-Hay- 1990 

120.0 

07-jun-1990 

120.0 

07-jui-1990 

120.0 

07-Hay- 1990 

TEST 


NETNOO 

SS10 

cu 

SSIO 

NA 

SSIO 

NA 

SSIO 

NA 

SSIO 

NA 

SSIO 

2N 

SSIO 

2N 

SSIO 

ZN 

TF18 

CYN 

TT10 

CL 

TT10 

CL 

TT10 

CL 

TT10 

CL 

TTIO 

S04 

TT10 

S04 

TTIO 

S04 

TTIO 

SOit 

UM18 

12EPCH 

UM18 

12EPCH 

UH18 

2CHE1L 

UM18 

2CHE1L 

UH18 

2CHE10 

UN18 

2CHE10 

UM18 

IMK337 

UN18 

UMCS37 

UM18 

UNKSS5 

UM16 

UMK3SS 

UN18 

UHKSS7 

UM18 

UNKS57 

UN18 

UIIKS38 

IM18 

UNKS6S 

IM18 

UIKS63 

UN18 

UMK564 

UN18 

UNKS64 

UH18 

UNKS99 

MOL  CONCENTRATIQM 

8.260 

87000.000 

12000.000 

72000.000 

71000.000 

61.600 

61.600 

51.500 

11.300 

60000.000 

60000.000 

66000.000 

66000.000 

380000.000 

370000.000 

293000.000 

300000.000 

2.000 

2.000 

2.000 

2.000 

2.000 

1.000 

7.000 

8.000 

2.000 

4.000 

3.000 

4.000 

6.000 

10.000 

10.000 

10.000 

10.000 

1.000 


UNITS 


Jan  22,  1991  Installation:  Slarra  Ordnanea  Oapot  Paga  10 

Analytical  Raaults  for  Cha«leal  Ground  Watar 
Froai:  01-jan-75  To:  22-jan-91 
(loolaana  LT  and  NO  ara  aacludad) 


Sita:  NELL  PSW*08 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (fi)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

120.0 

07-MBy-1990 

99 

TOS 

740000.000 

U6L 

120.0 

07-jun-1990 

99 

TDS 

666000.000 

UGL 

120.0 

07-iiiay  1990 

S020 

PB 

4.770 

UGL 

120.0 

07-jir-1990 

S020 

P8 

3.900 

UGL 

120.0 

07-iaBy-1990 

S022 

AS 

7.460 

UGL 

120.0 

07-jvai-1990 

S022 

AS 

4.800 

UGL 

120.0 

07-(«ay1990 

SS10 

BA 

3S.200 

UGL 

120.0 

07- jm- 1990 

SS10 

BA 

37.700 

UGL 

120.0 

07-iiiay1990 

SS10 

CA 

84000.000 

UGL 

120.0 

07-j»ai-1990 

SS10 

CA 

97000.000 

UGL 

120.0 

07-«ay1990 

SS10 

NA 

71000.000 

UGL 

120.0 

07-j«a»*1990 

SS10 

NA 

79000.000 

UGL 

120.0 

07-iiny1990 

SS10 

ZN 

43.400 

UGL 

120.0 

07-jiai-1990 

SS10 

ZN 

50.300 

UGL 

120.0 

07-May  1990 

TT10 

CL 

44000.000 

UGL 

120.0 

07-jir-1990 

TT10 

CL 

44000.000 

UGL 

120.0 

07-May- 1990 

TT10 

S04 

310000.000 

UGL 

120.0 

07-ji«-1990 

TT10 

S04 

289000.000 

UGL 

120.0 

07-May- 1990 

UM18 

12EPCH 

2.000 

UGL 

120.0 

07-May- 1990 

UM18 

2CHE1L 

2.000 

UGL 

120.0 

07-May- 1990 

UM18 

2CHE10 

1.000 

UGL 

120.0 

07-May- 1990 

UM18 

UMKS37 

9.000 

UGL 

120.0 

07-jiai-1990 

UM18 

IMKS38 

5.000 

UGL 

120.0 

07-iun-1990 

UM18 

UNKS39 

4.000 

UGL 

120.0 

07-May- 1990 

UM18 

UNKSSS 

1.000 

UGL 

120.0 

07-May- 1990 

UM18 

IMK963 

9.000 

UGL 

120.0 

07-jun-1990 

UM18 

UIHC54A 

8.000 

UGL 

Si 

ita:  WELL 

PSW-09 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

OATE 

METHOD 

COMPOUND 

BOX  CONCENTRATION 

UNITS 

120.0 

07-aay1990 

99 

TDS 

340000.000 

UX 

120.0 

07-jun-1990 

99 

TDS 

310000.000 

UX 

120.0 

07-nay- 1990 

SD20 

PS 

1.950 

UX 

120.0 

07-jun-1990 

S020 

PS 

1.950 

UX 

120.0 

07-May- 1990 

S022 

AS 

3.200 

UX 

120.0 

07-ji*»-1990 

S022 

AS 

4.370 

UX 

Jw  22,  1991 


Inatallstfon:  Sierra  OrA«anca  Depot  Paso  11 

Analytical  Raaulta  for  Choaical  Gretaip  Uatar 
Froa:  01-jan>7S  To:  22-jan-91 
(■ooloana  LT  and  M>  aro  oxcludad) 


Site:  UELL  PSW-09  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCEHTBATION 

UNITS 

120.0 

07-ak/  ^990 

SS10 

BA 

SS.300 

UGL 

120.0 

07-jun-1990 

SS10 

BA 

60.600 

UGL 

120.0 

07-My-1990 

SS10 

CA 

28000.000 

UGL 

120.0 

07-j»»»*1990 

SS10 

CA 

31000.000 

UGL 

120.0 

07*aay1990 

SS10 

HA 

50100.000 

UGL 

120.0 

07-jtf:-1990 

SS10 

HA 

50800.000 

UGL 

120.0 

07-j»a«-1990 

TP18 

CYN 

11.200 

UGL 

120.0 

07-My-1990 

TT10 

CL 

17100.000 

UGL 

120.0 

07- jm- 1990 

TT10 

CL 

16900.000 

UGL 

120.0 

07-Bay- 1990 

TT10 

S(M 

57100.000 

UGL 

120.0 

07-Jtat-1990 

TT10 

SOA 

50000.000 

UGL 

120.0 

07-nay- 1990 

UM18 

UIK537 

6.000 

UGL 

Site:  UELL 

TNT-01-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOJND 

BOOL  CONCEHTBATtON 

UNITS 

55.4 

20-apr-1990 

99 

TOS 

864000.000 

UGL 

55.4 

20-^-1990 

99 

TDS 

856000.000 

UGL 

55.4 

08-jun-1990 

99 

TDS 

830000.000 

UGL 

55.4 

06-jun-1990 

99 

TDS 

840000.000 

UGL 

55.4 

20-apr-1990 

S020 

PS 

2.060 

UGL 

55.4 

08-jun-1990 

S020 

P8 

7.480 

UGL 

55.4 

08-jun-1990 

S020 

P8 

10.200 

UGL 

55.4 

20-^-1990 

S022 

AS 

17.000 

UGL 

55.4 

20-apr-1990 

S022 

AS 

18.200 

UGL 

55.4 

08-jiai-1990 

S022 

AS 

15.000 

UGL 

55.4 

06-JU1-1990 

8022 

AS 

12.900 

UGL 

55.4 

20-apr-1990 

SS10 

8A 

19.200 

UGL 

55.4 

20-apr-1990 

SS10 

BA 

21.500 

UGL 

55.4 

08-jw-1990 

SS10 

8A 

26.000 

UGL 

55.4 

08-jui-1990 

SS10 

BA 

23.000 

UGL 

55.4 

20-apr-1990 

SS10 

CA 

16600.000 

UGL 

55.4 

20-apr-1990 

SS10 

CA 

17100.000 

UGL 

55.4 

08- jm- 1990 

SS10 

CA 

14800.000 

UGL 

55.4 

08- jw- 1990 

SS10 

CA 

15300.000 

UGL 

55.4 

20-apr-1990 

SS10 

HA 

190000.000 

UGL 

55.4 

20-apr-1990 

SS10 

HA 

230000.000 

UGL 

55.4 

08- jut- 1990 

SS10 

HA 

190000.000 

UGL 

55.4 

08-Jun-1990 

SS10 

HA 

210000.000 

UGL 

Jan  22,  1991  tnatallatlon:  Slarra  Ordnanea  Oapet  Paga  12 

Analytical  RacMlta  for  Chaailcal  Groia^  Uatar 
Fraa:  01'jan-75  To:  22-jan-91 
(loolaana  LT  and  NO  ara  axcludad) 


Sita:  UELL  TNT-OI-MM  (continuad) 


SAMPLE  SAMPLE 
DEPTH  (ft)  DATE 


55.4 

20-apr 

1990 

55.4 

20*apr 

1990 

55.4 

08*jtf: 

1990 

55.4 

08*jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08- jun 

1990 

55.4 

08-jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08-jun 

1990 

55.4 

08* jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08- Jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08-iun 

1990 

55.4 

08-jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08- jta: 

1990 

55.4 

08-jun 

1990 

55.4 

20-apr 

1990 

55.4 

08-jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08-jun 

1990 

55.4 

08-jun 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

55.4 

08- jut 

1990 

55.4 

08- jw 

1990 

55.4 

20-apr 

1990 

55.4 

20-apr 

1990 

TEST 


METHOD 

COMPOUND 

TT10 

CL 

TT10 

CL 

TT10 

CL 

TT10 

CL 

TT10 

S04 

TT10 

S04 

TT10 

S04 

TT10 

S04 

UM18 

24DNT 

UN18 

240NT 

UM18 

240NT 

UM18 

24DNT 

UM18 

UNKS87 

UN18 

UHKS87 

UM18 

UNKS94 

UM18 

UNKS95 

UM18 

UMCS9S 

UM20 

TNCLE 

UM20 

TRCLE 

UM20 

TNCLE 

UM20 

TRCLE 

UU14 

135TN8 

UW14 

135TN8 

UU14 

135TN8 

UU14 

133TN8 

UU14 

246TNT 

UU14 

246TNT 

IMU 

24DNT 

UU14 

240NT 

UW14 

24DNT 

IM14 

240MT 

UW14 

NNX 

IW14 

HW 

IM14 

RDX 

UU14 

RDX 

IM14 

RDX 

UU14 

RDX 

IMU 

TETRYL 

IMU 

TETRTL 

COMCENTUTION  UNITS 


47000.000 

53000.000 

40000.000 

41000.000 

190000.000 

200000.000 

188000.000 

185000.000 

78.600 

88.100 

52.400 

49.300 

4.000 

5.000 

400.000 

400.000 

200.000 

26.700 
24.800 

29.500 

30.500 

950.000 

1100.000 

640.000 

1100.000 

1.050 

1.220 

66.000 

90.000 

46.700 

86.000 

3.700 

1.950 

90.000 

99.000 

54.000 

87.000 

9.920 

9.680 


Jan  22.  1991 


tnstaUatlon:  Siarra  OrAianca  Oapot  Paga  IS 

Analytical  Raaulta  for  Oiaalcal  Crowd  Motor 
froiB  01-jan-75  To;  22’jan-91 
(■ooloana  LT  and  MO  ara  oxeludad) 


Stto:  UEU  TNT-OI'MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCEHTBATIQN 

UNITS 

s«.o 

20-apr-1990 

99 

TDS 

878000.000 

UGL 

M.O 

05-jun-1990 

99 

TDS 

966000.000 

UCL 

M.O 

OS-jun-1990 

S020 

PI 

1.630 

UGL 

56.0 

20-apr-1990 

S022 

AS 

7.250 

UGL 

S6.0 

05-jun-1990 

S022 

AS 

5.660 

UGL 

5A.0 

20-apr-1990 

SS10 

BA 

22.000 

UGL 

56.0 

05- Jw  1990 

SS10 

BA 

21.900 

UGL 

56.0 

20-apr*1990 

SS10 

CA 

69000.000 

UGL 

56.0 

05-jun-1990 

SS10 

CA 

81000.000 

UGL 

56.0 

20-apr<1990 

SS10 

NA 

180000.000 

UGL 

56.0 

05-jun-1990 

SS10 

HA 

190000.000 

UGL 

56.0 

20-apr<1990 

SS10 

2N 

26.900 

UGL 

56.0 

05' jw  1990 

SS10 

ZN 

135.000 

UGL 

56.0 

20'apr'1990 

TT10 

CL 

120000.000 

UGL 

56.0 

05'jw1990 

TT10 

CL 

130000.000 

UGL 

56.0 

20'apr'1990 

TT10 

S06 

260000.000 

UCL 

56.0 

05- jW' 1990 

TT10 

SOA 

270000.000 

UGL 

56.0 

OS'jw-1990 

UM18 

2BEETO 

800.000 

UCL 

56.0 

20'apr-1990 

UM18 

B2EHP 

6.820 

UGL 

56.0 

20'apr'1990 

UM18 

UNKS37 

3.000 

UGL 

56.0 

20'apr-1990 

UM18 

UHKS57 

7.000 

UGL 

56.0 

05- jw  1990 

UM18 

UHK3S8 

6.000 

UCL 

56.0 

20-apr'1990 

UN18 

UNKS59 

6.000 

UGL 

56.0 

20'apr'1990 

UM18 

UNKS6S 

3.000 

UGL 

56.0 

20'apr'1990 

UM18 

UNKS72 

2.000 

UGL 

56.0 

05- jw  1990 

UH18 

UNKS98 

10.000 

UGL 

Sita:  HELL 

TNT'Ol'MUC 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

CONNUNO 

BOOL  CaNCEHTBATION 

UNITS 

55.9 

20-apr-1990 

99 

TDS 

806000.000 

UCL 

55.9 

05-jw1990 

99 

TDS 

766000.000 

UGL 

55.9 

OS' jw  1990 

SD20 

PS 

3.360 

UCL 

55.9 

20-apr'1990 

SD22 

AS 

6.930 

UGL 

55.9 

05'iun-1990 

SD22 

AS 

6.180 

UGL 

55.9 

20'apr'1990 

SS10 

BA 

36.900 

UCL 

55.9 

OS' jW' 1990 

SS10 

BA 

30.600 

UCL 

Jan  22,  1991 


Inatallatlon:  Siarra  Or^ianca  Oapat  Pas#  U 

Analytical  Raaults  for  Chaaiieal  Growtd  Uatar 
Fraa:  01'jan-75  To;  22*ian-91 
(■oeloana  LT  and  NO  ara  axcludad) 


SI  to:  UEU  TNT'01-MUC  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUMO 

800L  CONCENTRATION 

55.9 

20-apr-1990 

SS10 

CA 

70000.000 

55.9 

05-juf1990 

SS10 

CA 

84000.000 

55.9 

20-apr-1990 

SS10 

HA 

140000.000 

55.9 

05- 1990 

SS10 

HA 

140000.000 

55.9 

20-apr-1990 

SS10 

ZH 

109.000 

55.9 

05-jun-1990 

SS10 

ZN 

210.000 

55.9 

20*apr-1990 

TT10 

CL 

90000.000 

55.9 

05-jun-1990 

TT10 

CL 

82000.000 

55.9 

20-apr-1990 

TT10 

S04 

250000.000 

55.9 

OS-jun-1990 

TT10 

SOA 

220000.000 

55.9 

OS-jun-1990 

UM18 

2SEETO 

4000.000 

55.9 

05*jun'1990 

UM18 

82EHP 

6.450 

55.9 

20-apr-1990 

UNia 

UNKS37 

3.000 

55.9 

05-ji«-1990 

UN18 

UNKS37 

5.000 

55.9 

20-apr*1990 

UM18 

IMKS57 

5.000 

55.9 

20*apr*1990 

UM18 

UMCS59 

A.OOO 

55.9 

05-jur«-1990 

UM18 

UHK5S9 

20.000 

55.9 

20-apr-1990 

UM18 

UNKS63 

4.000 

55.9 

05*j4P»-1990 

UM18 

UNKS9S 

30.000 

55.9 

OS-jun-1990 

UM20 

CHCL3 

1.130 

55.9 

05-juf»-1990 

UH20 

TRCLE 

2.000 

55.9 

20-apr‘1990 

UUU 

13STHB 

0.793 

55.9 

OS-jtai-1990 

UUU 

ROX 

4.180 

Sita:  WELL 

TNT-02-NHA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ftj 

I  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

54.3 

21-apr*1990 

99 

TOS 

1280000.000 

54.3 

04* jun'1990 

99 

TDS 

12o0000a000 

54.3 

04-j«a;<1990 

S020 

Pf 

5.420 

54.3 

21-apr-1990 

8021 

SI 

4.050 

54.3 

04-jun-1990 

S021 

Sf 

3,910 

54.3 

21-apr-1990 

S022 

AS 

6.500 

54.3 

04-jin-1990 

SD22 

AS 

7.360 

54.3 

21-apr-1990 

SS10 

SA 

31.600 

54.3 

04-jun-1990 

SS10 

8A 

38.800 

54.3 

21*afr-1990 

SS10 

CA 

49000.000 

00  0  0  0!::  00  ^0  00000P000  0000  000000 


Jan  22,  1991 


Installation:  Siarra  Ordnanca  Oopot  Pago  IS 

Analytical  Raaulta  for  Chaaical  Ground  Watar 
Fro«:  01-jan-75  To:  22-Jan-91 
(looloana  LT  and  HO  ara  oxeludsd) 


Sita:  ICLL  THT-02-MM  (continusd) 


SAMHli 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

■OOL  COHCEHTRATION 

UNITS 

54.3 

04*Jwt-1990 

SS10 

CA 

SdOOO.OOO 

U6L 

54.3 

04-jw1990 

SS10 

CR 

4.070 

UGL 

54.3 

21-apr-1990 

SS10 

HA 

270000.000 

UGL 

54.3 

04*ju:-1990 

SS10 

HA 

270000.000 

UGL 

54.3 

04-jun-1990 

SS10 

ZN 

23.800 

UGL 

54.3 

21*apr-1990 

TT10 

CL 

140000.000 

UGL 

54.3 

04- jut*  1990 

TT10 

CL 

140000.000 

UGL 

54.3 

21-apr*1990 

TT10 

S04 

240000.000 

UGL 

54.3 

04*  jut- 1990 

TT10 

S04 

260000.000 

UGL 

54.3 

21-apr-1990 

UM18 

2CNE10 

1.000 

UGL 

54.3 

04*jut*1990 

UN18 

2CHE10 

4.000 

UGL 

54.3 

21*apr-1990 

UM18 

UMKS17 

5.000 

UGL 

54.3 

21*apr-1990 

UN18 

UNKS33 

1.000 

UGL 

54.3 

21*apr*1990 

UN18 

UMK5S4 

1.000 

UGL 

54.3 

21*^-1990 

UM18 

UMKSdS 

0.800 

UGL 

54.3 

21-apr*1990 

IM18 

UNKSdS 

0.800 

UGL 

54.3 

21*apr-1990 

UM18 

UHK583 

0.700 

UGL 

54.3 

21-apr*1990 

UM18 

UNKS8S 

2.000 

UGL 

54.3 

21*apr*1990 

(M18 

UNK587 

2.000 

UGL 

54.3 

21*apr*1990 

UM18 

UNKS95 

80.000 

UGL 

54.3 

04*  jut*  1990 

UM18 

UNK595 

30.000 

UGL 

54.3 

21*apr*1990 

UM18 

UNKM4 

1.000 

UGL 

54.3 

21*^*1990 

UN18 

UNK607 

1.000 

UGL 

54.3 

21*apr*1990 

UM20 

TRCLE 

3.520 

UGL 

54.3 

04*jut*1990 

UM20 

TRCLE 

2.570 

UGL 

54.3 

21*^*1990 

IM14 

135TN8 

230.000 

UGL 

54.3 

04*  jut*  1990 

IM14 

13STN8 

220.000 

UGL 

54.3 

21*apr*1990 

IM14 

24dTNT 

7.860 

UGL 

54.3 

04*  jut*  1990 

UU14 

246TNT 

8.140 

UGL 

54.3 

21*apr*1990 

UU14 

240HT 

6.920 

UGL 

54.3 

04*  jut*  1990 

IM14 

240NT 

5.930 

UGL 

54.3 

21*apr*1990 

UU14 

HMX 

3.760 

UGL 

54.3 

21*apr*1990 

IM14 

ROX 

250.000 

UGL 

54.3 

04*  jut*  1990 

IM14 

ROX 

220.000 

UGL 

Jan  22,  1991 


Inatallation;  Slarra  Or^ianca  Dapot  Paga  16 

Analytical  Raaults  for  Chaaleat  Ground  uatar 
Freaii  01-jan-75  To:  22'jon-9l 
(•oelaano  LT  and  NO  aro  axcludad) 


Si  to:  UELL  TNT'02-NUI 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUNO 

BOOL  CONCEMTMTION 

UNITS 

S4.6 

21-apr-1990 

99 

TOS 

976000.000 

UCL 

S4.6 

04-jun-1990 

99 

TOS 

900000.000 

UCL 

54.6 

04-jun-1990 

S020 

Pf 

3.250 

UGL 

54.6 

21-apr-1990 

S022 

AS 

6.930 

UCL 

54.6 

04-jw1990 

S022 

AS 

14.000 

UGL 

54.6 

21-apr-1990 

SS10 

BA 

20.600 

UCL 

54.6 

04<jun*1990 

SS10 

8A 

18.700 

UCL 

54.6 

21-apr-1990 

SS10 

CA 

57000.000 

UGL 

54.6 

04-iun-1990 

SS10 

CA 

62000.000 

UGL 

54.6 

21-apr-1990 

SS10 

NA 

180000.000 

UGL 

54.6 

04-jiai-1990 

SS10 

NA 

210000.000 

UGL 

54.6 

21*apr-1990 

SS10 

ZM 

46.600 

UGL 

54.6 

04-jtai*1990 

SS10 

ZN 

90.100 

UGL 

54.6 

21*apr-1990 

TT10 

CL 

140000.000 

UGL 

54.6 

04- jut*  1990 

TT10 

CL 

140000.000 

UGL 

54.6 

21-apr-1990 

TT10 

S04 

250000.000 

UGL 

54.6 

04-jwi*1990 

TT10 

S04 

260000.000 

UGL 

54.6 

04<jun*1990 

UM18 

2IGET0 

3000.000 

UGL 

54.6 

04-jtf«-1990 

UN18 

28UXEL 

30.000 

UGL 

54.6 

04-jtfi-1990 

UM18 

82EHP 

4.550 

UGL 

54.6 

04*  jw  1990 

UM18 

ITZ 

6.000 

UGL 

54.6 

21*apr-1990 

UM18 

UNKS46 

1.000 

UGL 

54.6 

04>jun-1990 

UNIO 

UHKS59 

50.000 

UGL 

54.6 

04-ju«-1990 

UM18 

UIKS95 

10.000 

UGL 

54.6 

04-jui-1990 

UM18 

UIIKS99 

500.000 

UGL 

54.6 

04- jw  1990 

UM18 

UNK601 

4.000 

ua 

54.6 

04-jun-1990 

UN18 

UNK613 

20.000 

UGL 

54.6 

04- jw  1990 

UM18 

iparaii. 

6.000 

UGL 

54.6 

04-  jtai- 1990 

UW14 

ISSTHi 

1.380 

UGL 

54.6 

04-jui-1990 

UUU 

TET8TL 

0.754 

UGL 

Jan  22,  1991  Installatien:  Slarra  Ordnanea  Oapot  Pag#  17 

Analytical  Raaulta  for  dtaaleal  Ground  Uator 
Froai!  01-Jan-75  To:  22-jan-91 
(■oolaans  LT  and  ND  aro  oxcludad) 


Sita:  WIU  TNT-02-NUC 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

lOOL  COMCSNTIATIOH 

UNITS 

53.9 

21-apr-1990 

99 

TOS 

738000.000 

UGL 

54.0 

04- jm- 1990 

99 

TDS 

72A000.000 

UGL 

53.9 

04- jw:- 1990 

S020 

PI 

2.930 

UGL 

53.9 

21-apr-1990 

S022 

AS 

5.850 

UGL 

53.9 

04-ji«:-1990 

S022 

At 

5.120 

UGL 

53.9 

21-apr-1990 

SS10 

lA 

7.130 

ua 

54.0 

04-jun-1990 

SS10 

lA 

8.800 

UGL 

53.9 

21-apr-1990 

SS10 

CA 

14800.000 

UGL 

54.0 

04- jin- 1990 

SS10 

CA 

8420.000 

UGL 

53.9 

21-apr-1990 

SS10 

Cl 

11.800 

UGL 

54.0 

04-jun-1990 

SS10 

a 

9.080 

UGL 

53.9 

21-apr-1990 

SS10 

HA 

180000.000 

UGL 

54.0 

04-jtn-1990 

SS10 

HA 

170000.000 

UGL 

53.9 

21-apr-1990 

TT10 

CL 

77000.000 

UGL 

54.0 

04-jun-1990 

TT10 

CL 

77000.000 

UGL 

53.9 

21-apr-1990 

TT10 

S04 

240000.000 

UGL 

54.0 

04-jin-1990 

TT10 

S04 

233000.000 

UGL 

54.0 

04- jin- 1990 

UM18 

28EETO 

4000.000 

UGL 

54.0 

04- jin- 1990 

UM18 

B2EHP 

14.500 

UGL 

54.0 

04- jin- 1990 

UM18 

■TZ 

9.000 

UGL 

54.0 

21-apr-1990 

UM18 

UIIKS57 

1.000 

UGL 

54.0 

04-jin*1990 

UM18 

UM(S59 

20.000 

UGL 

54.0 

04- jin- 1990 

IM18 

UHKS75 

10.000 

UGL 

54.0 

04- jin- 1990 

UM18 

UNKSOS 

30.000 

UGL 

54.0 

04-jin-1990 

UM18 

UIK598 

9.000 

UGL 

54.0 

04- jin- 1990 

IM18 

UMK614 

70.000 

UGL 

54.0 

21-apr-1990 

UM18 

IMK619 

10.000 

UGL 

54.0 

04- jin- 1990 

IM18 

20.000 

UGL 

54.0 

21-apr-1990 

UM20 

CH2CL2 

8.490 

UGL 

53.9 

04-jin-1990 

UU14 

TETITL 

0.813 

UGL 

Jan  22,  1991  Installation:  Siorra  OrAwnca  Oapot  Paga  18 

Analytical  Rasults  for  Oiaaileal  Grouid  Watar 
Fro«;  01-jan-75  To:  22-jan-91 
(toolaans  LT  and  MO  ara  axcludad) 


Sita:  WELL  TNT-03-NUA 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUNO 

BOOL  COMCEMTRATION 

UNITS 

52.7 

01-«ay1990 

99 

TDS 

95BOOO.OOO 

UGL 

52.7 

08-jk«i-1990 

99 

TOS 

80BOOO.OOO 

UGL 

52.7 

01 -may  1990 

S022 

AS 

10.300 

UGL 

52.7 

08-jun-1990 

SD22 

AS 

7.B90 

UGL 

52.7 

01-aay-1990 

SS10 

BA 

48.400 

UGL 

52.7 

08-jvai-1990 

SS10 

BA 

34.000 

UGL 

52.7 

01-«iay*1990 

SS10 

CA 

40000.000 

UGL 

52.7 

08-j'ia:-1990 

SS10 

CA 

27000.000 

UGL 

52.7 

01-Msy  1990 

SS10 

NA 

220000.000 

UGL 

52.7 

CI8-jun-1990 

SS10 

HA 

220000.000 

UGL 

52.7 

01 -■ay  1990 

TT10 

CL 

44000.000 

UGL 

52.7 

08- jw:-1990 

TT10 

CL 

48000.000 

UGL 

52.7 

01 -nay- 1990 

TT10 

SOA 

107000.000 

UGL 

52.7 

08-jtfi-1990 

TT10 

S04 

102000.000 

UGL 

52.7 

01 -aay- 1990 

UM18 

2AOHP 

17.500 

UGL 

52.7 

01 -nay  1990 

UM18 

240HT 

13.800 

UGL 

52.7 

01 -nay  1990 

UM18 

UNKS17 

5.000 

UGL 

52.7 

01  •■ay  1990 

UM18 

UNK355 

2.000 

UGL 

52.7 

01-«ay-1990 

UM18 

UNKSS7 

1.000 

UGL 

52.7 

01-«ay-1990 

UM18 

UNKS69 

3.000 

UCL 

52.7 

01 -My  1990 

IM18 

UIKS7A 

1.000 

UGL 

52.7 

01 -My- 1990 

UM18 

UNK607 

10.000 

UGL 

52.7 

01 -nay- 1990 

IMU 

135TN8 

9.980 

UGL 

52.7 

08-jai-1990 

IMU 

13STN8 

13.000 

UGL 

52.7 

01 -nay- 1990 

uyu 

2A8TNT 

2.940 

UGL 

52.7 

01 -nay  1990 

UUU 

240NT 

12.600 

UGL 

52.7 

08-jun-1990 

uuu 

2A0NT 

8.190 

UGL 

52.7 

01 -nay  1990 

UUU 

HNX 

7.890 

UGL 

52.7 

01 -nay- 1990 

uuu 

aox 

220.000 

UGL 

52.7 

08-jun-1990 

uuu 

ROM 

34.200 

UGL 

SAMPLE 
DEPTH  (ft) 

SAMPLE 

1  DATE 

Sita:  UELL 

TEST 

METHOD 

TNT-04-MUA 

COMPOUND 

BOOL  CONCENTHATION 

UNITS 

53.7 

01 -nay- 1990 

99 

TDS 

998000.000 

UGL 

53.7 

08- jut- 1990 

99 

TDS 

940000.000 

UGL 

53.7 

01 -nay  1990 

SD21 

SE 

4.370 

UGL 

53.7 

08-jta)-1990 

SD21 

SE 

3.820 

UGL 

Jan  22,  1991  Installation:  Siarrs  OrAwnca  Oopot  Saga  19 

Analytical  Rasults  for  Choaiical  Grotfid  Watar 
Froai:  01-jan-75  To:  22-Jon-91 
(■aolaana  LT  and  NO  ara  axcludad) 


Sita:  UELL  TNT>0A>MUA  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  COHCENTSATIOM 

UNITS 

53.7 

01 -nay- 1990 

S022 

AS 

8.100 

U6L 

53.7 

Oe- jut- 1990 

S022 

AS 

5.850 

U6L 

53.7 

01 -My- 1990 

SS10 

8A 

40.400 

UCL 

53.7 

08- jw  1990 

SS10 

BA 

35.500 

U6L 

53.7 

01 -nay- 1990 

SS10 

CA 

43000.000 

UGL 

53.7 

08*  jw- 1990 

SS10 

CA 

48000.000 

UCL 

53.7 

01*«ay1990 

SS10 

NA 

200000.000 

UGL 

53.7 

08-jun-1990 

SS10 

NA 

220000.000 

UGL 

53.7 

01 -nay- 1990 

TT10 

CL 

200000.000 

UGL 

53.7 

08*jia«-1990 

TT10 

CL 

180000.000 

UGL 

53.7 

01 -nay  1990 

TT10 

SOL 

280000.000 

UGL 

53.7 

08-jun*1990 

TT10 

SOA 

243000.000 

UGL 

53.7 

01  •■ay  1990 

UN18 

2AONT 

8.810 

UGL 

53.7 

01  •■ay  1990 

UM18 

UNKS33 

2.000 

UGL 

53.7 

01-aiay1990 

UUU 

13STN8 

2.990 

UGL 

53.7 

08^jw1990 

UUU 

135TN8 

3.380 

UGL 

53.7 

01 -wy  1990 

UUU 

2A6TNT 

1.240 

UGL 

53.7 

08-jun-1990 

UUU 

2A8TNT 

1.030 

UGL 

53.7 

01  •■ay  1990 

UUU 

2A0NT 

8.140 

UGL 

53.7 

08-jun-1990 

UUU 

2A0NT 

10.300 

UGL 

Sita:  UELL 

TNT-05-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND  DOOL 

CONCEHTNATION 

UNITS 

58.5 

02-aay1990 

99 

TDS 

788000.000 

UGL 

58.5 

07^jis>^1990 

99 

TDS 

718000.000 

UGL 

58.5 

02-iiay1990 

SD21 

Si 

4.150 

UGL 

58.5 

07-jiB-1990 

SD21 

SE 

3.510 

UGL 

58.5 

02-aay1990 

SD22 

AS 

17.100 

UGL 

58.5 

07-jun-1990 

SD22 

AS 

17.000 

UGL 

58.5 

02-May  1990 

SS10 

8A 

33.200 

UGL 

58.5 

07-ji«-1990 

SS10 

SA 

40.200 

UGL 

58.5 

02-May-1990 

SS10 

CA 

39000.000 

UGL 

58.5 

07-jun-1990 

SS10 

CA 

47000.000 

UGL 

58.5 

02-May  1990 

SS10 

HA 

150000.000 

UGL 

58.5 

07-jun-1990 

SS10 

NA 

170000.000 

UGL 

58.5 

07- ju:- 1990 

SS10 

ZN 

25.100 

UGL 

Jan  22.  1991  Inttallatlon:  Slarra  Orcbianca  Oapot  Pag#  20 

Analytical  Raaults  for  Chaalcal  Groia>d  Uatar 
Fpoai;  01-jan-75  To;  22-ian-91 
(loolaano  LT  and  NO  aro  axcludad) 


Sita:  WELL  TNT-0S*MUA  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

CCMPOUNO  BOOL 

CONCENTUTION 

UNITS 

58.5 

02-My1990 

TT10 

CL 

71000.000 

UGL 

58.5 

07-j»*i*1990 

TT10 

CL 

6A000.000 

UGL 

58.5 

02-May- 1990 

TT10 

SOA 

115000.000 

UGL 

58.5 

07-j;at-1990 

TT10 

S04 

138000.000 

UGL 

58.5 

02-May- 1990 

UM18 

2CNE10 

1.000 

UGL 

58.5 

02-My-1990 

UM18 

B2EHP 

7.820 

UGL 

58.5 

02-MMy-1990 

UM18 

UNK558 

1.000 

UGL 

58.5 

02-May- 1990 

uun 

135TN8 

5.280 

UGL 

58.5 

07-jtn-1990 

UUU 

135TNB 

6.470 

UGL 

Sita:  WELL 

TNT-06-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

BOOL  CONCENTIUTION 

UNITS 

54.6 

02-May- 1990 

99 

TOS 

1570000.000 

UGL 

54.6 

06-jwn-1990 

99 

TOS 

1530000.000 

UGL 

54.6 

06-ju>-1990 

S801 

HG 

0.251 

UGL 

54.6 

06-jtJi-1990 

S020 

PB 

7.050 

UGL 

54.6 

02-May- 1990 

S021 

SE 

8.840 

UGL 

54.6 

06-jvn-1990 

S021 

SE 

6.820 

UGL 

54.6 

02-May- 1990 

S022 

AS 

9.700 

UGL 

54.6 

06-jun-1900 

S022 

AS 

5.^0 

UGL 

54.6 

02-May- 1990 

SS10 

BA 

46.400 

UGL 

54.6 

06-jun-1990 

SS10 

BA 

52.500 

UGL 

54.6 

02-MBy-1990 

SS10 

CA 

66000.000 

UGL 

54.6 

06-jwi-1990 

SS10 

CA 

70000.000 

UGL 

54.6 

02-May- 1990 

SS10 

HA 

390000.000 

UGL 

54.6 

06-jun-1990 

SS10 

NA 

370000.000 

UGL 

54.6 

06-jtai-1990 

SS10 

ZN 

23.300 

UGL 

54.6 

02-May- 1990 

TTTO 

a 

240000.000 

UGL 

54.6 

06- jw  1990 

TT10 

a 

240000.000 

UGL 

54.6 

02-May- 1990 

TT10 

S04 

440000.000 

ua 

54.6 

06-j«a)-1990 

TT10 

S04 

400000.000 

UGL 

54.6 

02-May- 1990 

UN18 

UIKS17 

1.000 

UGL 

54.6 

02-aay-1990 

UM18 

UIIKS56 

1.000 

UGL 

54.6 

02-May- 1990 

UM18 

UHK634 

5.000 

UGL 

Jan  22,  1991 


Inatallatlon:  Sfarra  Ordnanca  Oapet  Pag#  21 

Analytical  Raaulta  for  Chaalcal  Growid  Uator 
freai:  01-jan*7S  To:  22-jan-91 
(loolaona  LT  and  ND  ara  axcludad) 


SIta:  WELL  TMT-06-MM  (continuad) 


SAMPLE 

DEPTH  1 

SAMPLE 
(ft)  DATE 

TEST 

METHOD 

nwnuMo 

lOOL  CONCENTtATIOH 

UNITS 

54.6 

02-a^-1990 

UW14 

13STIW 

1.6S0 

UGL 

54.« 

06- Jm- 1990 

UU14 

13STNI 

2.340 

UGL 

54.6 

06-jun-1990 

UU14 

240NT 

0.850 

UGL 

Sita:  WELL 

TNT-07-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTIATION 

UNITS 

56.1 

18-apr-1990 

99 

TDS 

978000.000 

UGL 

56.1 

06-jiai-1990 

99 

TOS 

802000.000 

UGL 

56.1 

06-jun-1990 

S020 

PI 

6.620 

UGL 

56.1 

18-apr-1990 

S022 

AS 

15.400 

UGL 

56.1 

06-jun-1990 

S022 

AS 

9.810 

UGL 

56.1 

18-apr-1990 

SS10 

■A 

14.300 

UGL 

56.1 

06-jwi-1990 

SS10 

lA 

17.600 

UGL 

56.1 

18-apr-1990 

StIQ 

CA 

15600.000 

UGL 

56.1 

06- jw  1990 

SS10 

CA 

18500.000 

UGL 

56.1 

18-apr-1990 

SS10 

cs 

6.890 

UGL 

56.1 

06-jw«-1990 

SS10 

Cl 

9.500 

UGL 

56.1 

18-apr-1990 

SS10 

HA 

220000.000 

UGL 

56.1 

06-jun'1990 

SS10 

NA 

240000.000 

UGL 

56.1 

18-apr-1990 

SS10 

ZN 

68.000 

UGL 

56.1 

18-apr-1990 

TT10 

CL 

99000.000 

UGL 

56.1 

06-jwi-1990 

TT10 

CL 

93000.000 

UGL 

56.1 

18-apr-1990 

TT10 

S04 

181000.000 

UGL 

56.1 

06-jtai-1990 

TT10 

S04 

176000.000 

UGL 

56.1 

06- jw  1990 

UN20 

CHCU 

0.523 

UGL 

56.1 

18-apr-1990 

IJN20 

TiaE 

2.290 

UGL 

56.1 

06-jw»-1990 

tJN20 

TRCLE 

2.480 

UGL 

56.1 

18-apr-1990 

IM14 

13STNI 

5.590 

UGL 

56.1 

06-jtn-1990 

IW14 

13STHI 

4.980 

UGL 

56.1 

18-apr-1990 

UU14 

240NT 

2.040 

UGL 

56.1 

06- jw  1990 

UW14 

240NT 

2.560 

UGL 

56.1 

18-apr-1990 

UW14 

TETITL 

2.790 

UGL 

Jan  22,  1991 


Inatallation:  Siarra  Ordnanca  Oapot  Paga  22 

Analytical  Aaaults  for  Chanical  Cretaid  Water 
fro«:  01-jan'75  To:  22-jan-91 
(■oolaana  LT  and  NO  ara  axeludad) 


Si  to:  WELL  TNT-07-MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHCO 

(XMPOUNO  BOOL  CONCENTRATION 

UNITS 

56.0 

18-apr*1990 

99 

TOS 

1160000.000 

56.0 

06- jiai-1990 

99 

TOS 

814000.000 

56.0 

06-jun-1990 

SO20 

P8 

9.000 

56.0 

18-apr-1990 

S022 

AS 

8.960 

56.0 

06- jun-1990 

S022 

AS 

7.890 

56.0 

18-apr-1990 

SS10 

BA 

22.400 

56.0 

06-juf-1990 

SS10 

BA 

15.500 

56.0 

18-apr-1990 

SS10 

CA 

44000.000 

56.0 

06-jwi-1990 

SS10 

CA 

31000.000 

56.0 

06-j«Mi-1990 

SS10 

CR 

7.810 

56.0 

18-apr-1990 

SS10 

CU 

9.560 

56.0 

18-apr-1990 

SS10 

NA 

210000.000 

56.0 

06-j«M«-1990 

SS10 

NA 

220000.000 

56.0 

18-apr-1990 

SS10 

ZN 

77.100 

56.0 

18-apr-1990 

TT10 

CL 

150000.000 

56.0 

06-jLn-1990 

TT10 

CL 

110000.000 

56.0 

18-apr-1990 

TT10 

S06 

260000.000 

56.0 

06-jui-1990 

TT10 

S06 

203000.000 

56.0 

06- jun-1990 

UMt8 

2BCETO 

2000.000 

56.0 

06-jtfi-1990 

UM18 

BTZ 

4.000 

56.0 

06- Jm- 1990 

UM18 

UNKS95 

8.000 

Sita:  WELL 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 

rNT-07-MWC 

COMPOUND 

BOOL  CONCENTRATION 

56.0 

18-apr-1990 

99 

TOS 

812000.000 

56.0 

06-j»ai-1990 

99 

TOS 

760000.000 

56.0 

06-iun-1990 

S020 

P8 

8.790 

56.0 

18-apr-1990 

1022 

AS 

8.530 

56.0 

06- jun-1990 

»22 

AS 

5.650 

56.0 

18-apr-1990 

SS10 

BA 

27.500 

56.0 

06- jun-1990 

SS10 

BA 

28.100 

56.0 

18-apr-1990 

SS10 

CA 

57000.000 

56.0 

06- jut- 1990 

SS10 

CA 

76000.000 

56.0 

18-apr-1990 

SS10 

NA 

150000.000 

56.0 

06- jun-1990 

SS10 

NA 

150000.000 

56.0 

18-apr-1990 

SS10 

ZN 

32.700 

UGL 

UGL 

UGL 

UGL 

UGL 


I 


^  Mi!  PM  PPPP  MPPPPPPP 


Jan  22,  1991 


Inatallation:  Sitrra  Or*«anca  Oapot  Pag#  23 

Analytical  Raaulta  for  Chaaical  Ground  Uatar 
Proai:  01-jan*7S  To:  22*jan-91 
(loolaana  LT  and  W>  art  aiicludad) 


Sita:  WELL  TMT-07-NUC  (eontlnuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

eft)  DATE 

METHOD 

rCHTOUMO 

BOOL  CONCEMTHATION 

UNITS 

56.0 

06- jut- 1990 

SS10 

ZN 

47.300 

UGL 

56.0 

18-apr-1990 

TT10 

CL 

99000.000 

UGL 

56.0 

06- jm- 1990 

TT10 

CL 

99000.000 

UGL 

56.0 

18-apr-1990 

TT10 

SOA 

260000.000 

UGL 

56.0 

06-jun-1990 

TT10 

S04 

211000.000 

UGL 

56.0 

06- ji«-1990 

UM18 

2BEETO 

3000.000 

UGL 

56.0 

06- jw  1990 

UN18 

STZ 

4.000 

UGL 

56.0 

18-apr-1990 

UM18 

UIIKS57 

3.000 

UGL 

56.0 

10-apr-1990 

UM18 

UNKS59 

2.000 

UGL 

56.0 

06- jin-1990 

UN18 

UNKS59 

5.000 

UGL 

56.0 

18-apr-1990 

UM18 

UNKS63 

2.000 

UGL 

56.0 

06- jivi-1990 

UM18 

UMSOS 

20.000 

UGL 

56.0 

06-jun-1990 

UM18 

IMKS98 

20.000 

UGL 

56.0 

06-jun*1990 

UM18 

IMK6U 

10.000 

UGL 

56.0 

06-jun-1990 

UM18 

UNK6S4 

5.000 

UGL 

56.0 

06- im- 1990 

UM18 

UMe6A3 

40.000 

UGL 

Sita:  WELL 

TNT-08-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

■OOL  CONCENTRATION 

UNITS 

55.3 

03-iaay-1990 

99 

TOS 

792000.000 

UGL 

55.3 

07-jwi-1990 

99 

TOS 

778000.000 

UGL 

55.3 

03-aMy-1990 

SD20 

P8 

5.210 

UGL 

55.3 

07-jgn-1990 

SD20 

P8 

2.170 

UGL 

55.3 

03-MBy-1990 

SD22 

AS 

13.300 

UGL 

55.3 

07-jwi-1990 

SD22 

AS 

10.100 

UGL 

55.3 

03-iBBy-1990 

SS10 

8A 

27.100 

UGL 

55.3 

07-j»ai-1990 

SS10 

BA 

46.000 

UGL 

55.3 

03-aay-1990 

SS10 

CA 

18000.000 

UGL 

55.3 

07-jvfi-1990 

SS10 

CA 

18900.000 

UGL 

55.3 

03-My-1990 

SS10 

HA 

200000.000 

UGL 

55.3 

07- jw- 1990 

SS10 

NA 

200000.000 

UGL 

55.3 

07-jw»-1990 

SS10 

ZN 

26.000 

UGL 

55.3 

03-wy-1990 

TT10 

CL 

48000.000 

UGL 

55.3 

07- jm- 1990 

TT10 

CL 

52000.000 

UGL 

55.3 

03-iaay-1990 

TT10 

804 

240000.000 

UGL 

55.3 

07- jw»-1990 

TT10 

S04 

239000.000 

UGL 

55.3 

03-May- 1990 

UN18 

UNK333 

2.000 

UGL 

J«n  22.  1991 


Installation:  Sfarra  Ordianea  Oapot  Pago  24 

Analytical  Raaulta  for  ChaMieal  Groiaid  Motor 
Froai;  01-jan*75  To:  22-jan-91 
lloolaona  LT  and  NO  ara  axeludad) 


Si  to:  WELL  TMT-Oa-NUA  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

(IMPOUND 

BOOL 

CONCENTRATION 

UNITS 

55.3 

03-i«y1990 

UM18 

UNKS56 

2.000 

UCL 

55.3 

03-«y-1990 

UM20 

TRCLE 

7.430 

UCL 

55.3 

07-jun-1990 

UM20 

TRCLE 

9.330 

UfiL 

55.3 

03-iaay-1990 

UWU 

135TM8 

0.892 

UCL 

55.3 

07-jur»-1990 

UUU 

135TN8 

0.885 

UCL 

55.3 

03-«ay-l990 

UUU 

TETRTL 

1.560 

UCL 

Sita:  UELL 

TNT-09-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

(IMPOUND 

BOOL 

CONCENTRATION 

UNITS 

55.0 

03-aay1990 

99 

TOS 

752000.000 

UCL 

55.0 

06-jun*1990 

99 

TOS 

736000.000 

UCL 

55.0 

03-<My1990 

S020 

Pt 

2.930 

UCL 

55.0 

06>jiM«*1990 

SD20 

P8 

10.700 

UCL 

55.0 

03-«iiy-1990 

S022 

AS 

8.960 

UCL 

55.0 

06- jun*1990 

S022 

AS 

4.900 

UCL 

55.0 

03-«ay1990 

SS10 

BA 

52.200 

UCL 

55.0 

06-jwi-1990 

SS10 

BA 

56.300 

UCL 

55.0 

03-«ay1990 

SS10 

CA 

66000.000 

UCL 

55.0 

06- jiai-1990 

SSIO 

CA 

75000.000 

UCL 

55.0 

03-aay  1990 

SS10 

NA 

120000.000 

UCL 

55.0 

06*jun*1990 

SSIO 

NA 

140000.000 

UCL 

55.0 

03-My1990 

TT10 

CL 

43000.000 

UCL 

55.0 

06- jiai-1990 

TT10 

CL 

43000.000 

UCL 

55.0 

03-iiay1990 

TT10 

S04 

280000.000 

UCL 

55.0 

06- jtai-1990 

TT10 

S04 

280000.000 

UCL 

55.0 

03- wy- 1990 

UM18 

UM(5S6 

6.000 

UCL 

55.0 

03-My1990 

UN20 

TRCLE 

0.924 

UCL 

55.0 

06- j«ai-1990 

IM20 

TRCLE 

1.050 

UCL 

55.0 

03-aay-1990 

UUU 

13STI« 

1.470 

UCL 

55.0 

06-jtat-1990 

UUU 

135TN8 

3.810 

UCL 

Jan  22,  1991  Installation:  Siarra  Ordnanea  Oapot  Paga  2S 

Analytical  Rasults  for  Chaaiical  Gromd  Uatar 
Fro«:  01-jon-75  To:  22-jan-91 
(Boelaana  LT  and  ND  ara  axcludad) 


Sita:  WELL  TMT-10-MM 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

56.0 

30-apr-1990 

99 

TOS 

1050000.000 

UGL 

56.0 

30-apr-1990 

99 

TOS 

994000.000 

UGL 

56.0 

03*jiifi*1990 

99 

TDS 

1010000.000 

UGL 

56.0 

03-jun-1990 

99 

TOS 

932000.000 

UGL 

56.0 

30-apr-1990 

SB01 

HG 

0.2SS 

UGL 

56.0 

30-apr-1990 

S020 

PB 

2.490 

UGL 

56.0 

03-j>a'-1990 

SO20 

PB 

3.800 

UGL 

56.0 

03-iia<-1990 

S020 

PB 

2.280 

UGL 

56.0 

30-apr-1990 

S022 

AS 

12.000 

UGL 

56.0 

30-apr-1990 

S022 

AS 

11.500 

UGL 

56.0 

03' jwi*1990 

S022 

AS 

10.200 

UGL 

56.0 

03-jun-1990 

S022 

AS 

10.600 

UGL 

56.0 

30-apr-1990 

SS10 

BA 

47.100 

UGL 

56.0 

30>apr*1990 

SS10 

BA 

46.700 

UGL 

56.0 

03-jun*1990 

SS10 

BA 

49.400 

UGL 

56.0 

03-jun*1990 

SS10 

BA 

49.800 

UGL 

56.0 

30-apr-1990 

SS10 

CA 

59000.000 

UGL 

56.0 

30-a|>r-1990 

SS10 

CA 

61000.000 

UGL 

56.0 

03-jui*1990 

SS10 

CA 

65000.000 

UGL 

56.0 

03-jLai-1990 

SS10 

CA 

64000.000 

UGL 

56.0 

30-apr*1990 

SS10 

CB 

227.000 

UGL 

56.0 

30-apr-1990 

SS10 

CR 

223.000 

UGL 

56.0 

03*jun-1990 

SS10 

O 

213.000 

UGL 

56.0 

03-jtfi-1990 

SS10 

CR 

223.000 

UGL 

56.0 

30-apr-1990 

SS10 

HA 

260000.000 

UGL 

56.0 

30-apr-1990 

SS10 

NA 

270000.000 

UGL 

56.0 

03-jun-1990 

SS10 

HA 

270000.000 

UGL 

56.0 

03-jtPi*1990 

SS10 

NA 

220000.000 

UGL 

56.0 

30-apr-1990 

TT10 

CL 

88000.000 

UGL 

56.0 

30-apr-1990 

TT10 

CL 

86000.000 

UGL 

56.0 

03*jun-1990 

TTIO 

CL 

77000.000 

UGL 

56.0 

03-j»«-1990 

TT10 

CL 

77000.000 

UGL 

56.0 

30-apr-1990 

TTIO 

S06 

190000.000 

UGL 

56.0 

30-apr-1990 

TTIO 

S06 

189000.000 

UGL 

56.0 

03-ju«-1990 

TTIO 

S06 

179000.000 

UGL 

56.0 

03-jun*1990 

TTIO 

S06 

177000.000 

UGL 

56.0 

30-a|9r-1990 

UM18 

UNKS32 

2.000 

UGL 

56.0 

30-apr-1990 

IM18 

UNKS32 

2.000 

UGL 

56.0 

30*apr-1990 

UM18 

UNK537 

5.000 

UGL 

56.0 

30*apr-1990 

UM18 

UNK537 

4.000 

UGL 

56.0 

03-jun-1990 

UM18 

UNICS38 

8.000 

UGL 

56.0 

03-jun-1990 

UH18 

UNK538 

8.000 

UGL 

Jan  22,  1991 


Installation:  Siarra  Ordwnca  Oapot  Pag#  26 

Analytical  Raaulta  for  ctioMieal  Gro«a:d  uatar 
Froai:  OI-jan-TJ  To:  22-jan-91 
(■oolaana  LT  and  NO  ara  axcludad) 


Sita:  WELL  TNT'IO'MUA  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUNO 

800L  CONCENTRATION 

UNITS 

56.0 

30>apr-1990 

UM18 

UIKSa7 

1.000 

U6L 

56.0 

30-apr-1990 

UM20 

12DCLE 

101.000 

UCL 

56.0 

30-apr-1990 

UM20 

120CLE 

101.000 

UGL 

56.0 

03- jun*1990 

UM20 

120CLE 

50.300 

UCL 

56.0 

03-j«i-1990 

UM20 

120CLE 

70.400 

UGL 

56.0 

03-j«P'-1990 

UM20 

C6H6 

5.940 

UGL 

56.0 

30-apr-1990 

UN20 

CCL4 

190.000 

UGL 

56.0 

30-apr-1990 

UM20 

CCL4 

190.000 

UGL 

56.0 

03-jiai-1990 

UM20 

CCL4 

95.200 

UGL 

56.0 

03-ju:-1990 

UM20 

CCL4 

95.200 

UGL 

56.0 

30-apr-1990 

UM20 

CHCL3 

923.000 

UGL 

56.0 

30-apr-1990 

UM20 

CHCL3 

513.000 

UGL 

56.0 

03-jun-1990 

UM20 

CNCL3 

513.000 

UCL 

56.0 

03-jiP«'t990 

UM20 

CHCL3 

513.000 

UCL 

56.0 

03-j:a:-1990 

UM2Q 

CLC6H5 

6.730 

ua 

56.0 

30-apr-1990 

UM20 

MEC6HS 

2.450 

UCL 

56.0 

0S-j:a«*199O 

UM20 

MEC6HS 

7.840 

UCL 

56.0 

30-apr-1990 

UM20 

TRCLE 

952.000 

ua 

56.0 

30-^-1990 

UM20 

TRCLE 

952.000 

ua 

56.0 

03*jtfi*1990 

UM20 

TRCLE 

476.000 

ua 

56.0 

03-jtai-1990 

UM20 

TRCLE 

571.000 

ua 

Sita:  WELL 

SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 

TNT*10-MU« 

cowrnjwD 

BOa  CONCENTRATION 

UNITS 

56.8 

30'apr-1990 

99 

TDS 

802000.000 

UCL 

56.8 

03-j«P«'1990 

99 

TDS 

830000.000 

ua 

56.8 

03-jtfi-1990 

S020 

PE 

2.820 

ua 

56.8 

3Q-apr-1990 

S022 

AS 

11.400 

UGL 

56.8 

03<jwi-1990 

S022 

AS 

12.800 

ua 

56.8 

30-apr-1990 

S810 

BA 

23.900 

ua 

56.8 

03-jui-1990 

SS10 

8A 

19.100 

ua 

56.8 

30-apr-1990 

t$10 

CA 

55000.000 

uu 

56.8 

03-jtff1990 

S810 

CA 

61000.000 

ua 

56.8 

30-apr-1990 

SS10 

CD 

12.900 

ua 

56.8 

30-apr-1990 

SS10 

HA 

180000.000 

ua 

56.8 

03-jun-1990 

SS10 

HA 

180000.000 

ua 

56.8 

30-apr>1990 

SS10 

ZN 

81.700 

ua 

56.8 

03- jw  1990 

SS10 

2H 

176.000 

ua 

56.8 

30-apr*1990 

TT10 

CL 

130000.000 

ua 

Jan  22,  1991  Inatallatlon:  Siarra  Ordnanea  Oapat  aaga  27 

Analytical  Raaulta  for  Chaaical  Grotatd  Uatar 
Froai;  01-jan-75  To:  22*jon-91 
(loolaano  LT  and  NO  ara  axcludad) 


Sita:  ICU  TNT’IO-MM  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOIM 

800L  CONCENTRATION 

UNITS 

56.8 

03-j(a:-1990 

TT10 

CL 

100000.000 

UCL 

56.8 

30-apr-1990 

TT10 

S04 

233000.000 

UGL 

56.8 

03-j(a«-1990 

TT10 

SOA 

231000.000 

UCL 

56.8 

03-jun-1990 

UM18 

28EETO 

2000.000 

UGL 

56.8 

30-apr-1990 

UM18 

UIKS57 

3.000 

UCL 

56.8 

30-apr-1990 

UM18 

UIIK5S9 

2.000 

IML 

56.8 

30-apr-1990 

UM18 

UIHCS63 

2.000 

UCL 

56.8 

03-jun-1990 

UM18 

UIK596 

70.000 

UGL 

56.8 

30-apr-1990 

UH20 

CHCL3 

0.697 

UGL 

56.8 

30-apr-1990 

UM20 

TRCLE 

0.724 

UCL 

56.8 

03-jtA'*1990 

UM20 

TRCLE 

0.838 

UCL 

Sita:  UELL 

TNT-10-MUC 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

55.9 

30*apr'1990 

99 

TOS 

636000.000 

UGL 

55.9 

03-jvfi'1990 

99 

TOS 

640000.000 

UGL 

55.9 

03-jtff1990 

S020 

PS 

2.930 

UGL 

55.9 

30-apr-1990 

S022 

AS 

12.400 

UGL 

55.9 

03-jun-1990 

S022 

AS 

9.380 

UGL 

55.9 

30*apr*1990 

SS10 

8A 

33.600 

UCL 

55.9 

03*j»a:-1990 

SS10 

SA 

32.100 

UGL 

55.9 

30-apr-1990 

SS10 

CA 

55000.000 

UGL 

55.9 

03-jiai-1990 

SS10 

CA 

61000.000 

UCL 

55.9 

30-apr-1990 

SS10 

NA 

130000.000 

UCL 

55.9 

03-j»«-1990 

SS10 

NA 

130000.000 

UCL 

55.9 

30-apr-1990 

TT10 

CL 

71000.000 

UCL 

55.9 

03- jun-1990 

TT10 

CL 

60000.000 

ua 

55.9 

30-aNr-1990 

TT10 

S04 

212000.000 

UGL 

55.9 

03*jtjn-1990 

TT10 

S04 

202000.000 

UCL 

55.9 

30-apr-1990 

UM18 

UNKS57 

3.000 

UCL 

55.9 

30-apr-1990 

UM18 

UNKS59 

2.000 

UGL 

55.9 

30-apr-1990 

UN18 

UNKS63 

1.000 

UCL 

55.9 

30-apr-1990 

UN20 

CHCL3 

1.230 

UGL 

55.9 

30-apr-1990 

UM20 

TRCLE 

2.000 

UCL 

Jan  22,  1991 


Inatallatlen:  Siarra  Ordnanca  Oapot  Paga  28 

Analytical  Raaults  for  Chaaileat  Growid  uatar 
Froai;  01-jan-75  To:  22-jan-91 
(■oelaana  LT  and  NO  ara  axcludad) 


Sita:  WELL  TNT-11-IWA 


SAMPLE  SAMPLE  TEST 


DEPTH  1 

[ft)  DATE 

METHOD 

CCMPOUNO 

BOOL 

a)NC£MTRAT10N 

UNITS 

59.2 

03-aay1990 

99 

TDS 

2180000.000 

UCL 

59.2 

07-j»«-1990 

99 

TOS 

2090000.000 

UCL 

59.2 

03-My1990 

S020 

PS 

1.520 

UGL 

59.2 

03-aay1990 

S021 

SE 

9.160 

UCL 

59.2 

07-jun-1990 

S021 

SE 

7.990 

UGL 

59.2 

03-nay  1990 

S022 

AS 

15.200 

UCL 

59.2 

07-j»«-1990 

S022 

AS 

9.910 

UCL 

59.2 

03-nay  1990 

ssio 

8A 

17.300 

UCL 

59.2 

07-jun'1990 

SS10 

BA 

18.100 

UCL 

59.2 

03-nay  1990 

SSIO 

CA 

130000.000 

UCL 

59.2 

07-jun-1990 

SSIO 

CA 

130000.000 

UCL 

59.2 

03-My1990 

SSIO 

HA 

470000.000 

UGL 

59.2 

07-jiai-1990 

SSIO 

NA 

570000.000 

UGL 

59.2 

03’aay1990 

TT10 

CL 

190000.000 

UCL 

59.2 

07-j»a«-1990 

TT10 

CL 

180000.000 

UGL 

59.2 

03-aoy'1990 

TT10 

S04 

790000.000 

UGL 

59.2 

07-itn-1990 

TT10 

S04 

700000.000 

UCL 

59.2 

03-iMy1990 

IM18 

UNKSS6 

3.000 

UGL 

59.2 

03-a»y  1990 

UM20 

120CLE 

0.824 

UCL 

59.2 

03-nay  1990 

UM20 

CCLA 

11.400 

UCL 

59.2 

07-j«i-1990 

UN20 

CCLA 

19.000 

UGL 

59.2 

03-nay  1990 

UM20 

CHCL3 

21.500 

UGL 

59,2 

07-jun-1990 

UM20 

CHCL3 

41.000 

UGL 

59.2 

03-nay  1990 

UM20 

TRCLE 

114.000 

UGL 

59.2 

07-jun-1990 

UM20 

TRCLE 

190.000 

UCL 

59.2 

07-jtai-1990 

UUU 

13STN0 

0.867 

UGL 

Sita:  U8LL  TNT-12-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

NETNOO 

compound 

BOOL 

CONCENTRATION 

UNITS 

50.3 

2S-apr-1990 

99 

TOS 

1180000.000 

UCL 

50.3 

07-jtan-1990 

99 

TOS 

1150000.000 

UCL 

50.3 

2S-apr-1990 

S020 

PI 

2.280 

UCL 

50.3 

2S-apr-1990 

S021 

SE 

3.410 

UGL 

Jan  22,  1991 


tnatallation:  Siarra  Ordnanca  Oapot  Paga  29 

Analytical  Rasulta  for  Ciiaaiical  Grotaid  Uatar 
Froa:  01-jan-75  To;  22-jan*91 
(■oolaana  LT  and  ND  ara  axcludad) 


Sita:  UELL  TNT-12-MUA  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

MOL  CONCENTRATION 

50.3 

2S-adr-1990 

S022 

AS 

28.400 

50.3 

07-j«i-1990 

S022 

AS 

17.700 

50.3 

2S-apr-1990 

SS10 

■A 

24.600 

50.3 

07- Jm- 1990 

SS10 

■A 

25.100 

50.3 

25-apr-1990 

SS10 

CA 

42000.000 

50.3 

07-jtf;-1990 

SS10 

CA 

39000.000 

50.3 

25-apr-1990 

SS10 

HA 

290000.000 

50.3 

07-jtfi-1990 

SS10 

NA 

290000.000 

50.3 

2S-apr-1990 

TT10 

CL 

77000.000 

50.3 

07- j»ai-1990 

TT10 

CL 

82000.000 

50.3 

2S-apr-1990 

TT10 

SOS 

380000.000 

50.3 

07-jun-1990 

TT10 

SOA 

400000.000 

50.3 

2S-apr-1990 

UM18 

■2EMP 

7.180 

50.3 

2S-apr-1990 

UN18 

UNKSAd 

1.000 

50.3 

07-jtf«-1990 

UN20 

CHCL3 

0.749 

50.3 

2S-adr-1990 

UM20 

TRCLE 

1.050 

50.3 

07-jun-1990 

UM20 

TRCLE 

0.819 

50.3 

07- jw  1990 

UW1A 

135TIW 

1.120 

50.3 

07- jiai-1990 

UWU 

2ADNT 

0.769 

Sita:  UELL 

TNT-13-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

52.2 

01 -My- 1990 

99 

TOS 

892000.000 

52.2 

07-jtfi-1990 

99 

TOS 

918000.000 

52.2 

07-j»«-1990 

SS01 

MG 

0.526 

52.2 

07-j«;-1990 

SD20 

P8 

9.440 

52.2 

01 -My- 1990 

SD22 

AS 

13.600 

52.2 

07- jijt-1990 

SD22 

AS 

9.380 

52.2 

01 -My- 1990 

SS10 

BA 

44.400 

52.2 

07-jtf;-1990 

SS10 

■A 

45.600 

52.2 

01 -My- 1990 

SS10 

CA 

34000.000 

52.2 

07-jta;-1990 

SS10 

CA 

32000.000 

52.2 

01-aay-1990 

SS10 

NA 

220000.000 

52.2 

07- jin- 1990 

SS10 

NA 

210000.000 

Jan  22, 

1991 

Inatallation 

i:  Siorra  Ordnanca  Oapot  Pago  30 

Analytical  Raaulta  for  Chaaical  Grotnd  uatar 

Froa:  01-jan-75  To:  22-ian-91 

(•oeloana  lT  and  ho  arc  axcludod) 

Si  to:  UELL 

TIIT-13-MUA  (eontinuad) 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND  aOOL 

CONCENTRATION 

UNITS 

52.2 

01-My<1990 

TT10 

CL 

55000.000 

U6L 

52.2 

07-jim'1990 

TT10 

CL 

60000.000 

UGL 

52.2 

01 -(My- 1990 

TT10 

S04 

230000.000 

UCL 

52.2 

07-jiai'1990 

TT10 

S04 

228000.000 

UGL 

52.2 

07-iun'1990 

UM20 

CHCL3 

0.533 

UGL 

52.2 

01 -My- 1990 

UM20 

TRCLE 

8.570 

UGL 

52.2 

07- jin- 1990 

UM20 

TRCLE 

9.520 

UGL 

Sita:  UELL 

TNT-14-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND  BOOL 

CONCENTRATION 

UNITS 

49.5 

24-apr-1990 

99 

TOS 

1030000.000 

UGL 

49.5 

03- jin- 1990 

99 

TOS 

938000.000 

UGL 

49.5 

24-apr-1990 

SMI 

HG 

0.402 

UGL 

49.5 

03- jin- 1990 

$020 

PB 

3.040 

UGL 

49.5 

24-apr-1990 

S021 

SE 

46.600 

UGL 

49.5 

03*  jin- 1990 

S021 

SE 

52.200 

ua 

49.5 

24-apr-1990 

S022 

AS 

31.400 

UGL 

49.5 

03- jin- 1990 

S022 

AS 

27.300 

UCL 

49.5 

24-apr-1990 

SS10 

BA 

U.200 

UCL 

49.5 

03- jun-1990 

SS10 

BA 

46.200 

UGL 

49.5 

24-apr-1990 

SS10 

CA 

28000.000 

UGL 

49.5 

03- jin- 1990 

SS10 

CA 

33000.000 

UGL 

49.5 

24-apr-1990 

SS10 

NA 

290000.000 

UGL 

49.5 

03'ivn-1990 

SS10 

HA 

260000.000 

ua 

49.5 

24-apr-1990 

nio 

CL 

66000.000 

ua 

49.5 

03-ivn-1990 

TT10 

a 

71000.000 

ua 

49.5 

24-apr-1990 

TT10 

S04 

132000.000 

ua 

49.5 

03- Jun-1990 

TT10 

S04 

137000.000 

ua 

49.5 

24-apr-l990 

UNIS 

UNKSid 

1.000 

ua 

49.5 

24-apr-1990 

UM18 

UNKS57 

2.000 

ua 

49.5 

24-apr-1990 

UUU 

13STHI 

11.900 

ua 

49.5 

03- jin- 1990 

UUU 

135TNB 

13.500 

ua 

Jan  22,  1991 


Irwtallatien:  Slarra  OrAwnca  Oapat  Paga  31 

Analytical  taaulta  for  Chaaical  Ground  Uator 
Froa;  01-jan-75  To;  22-jon-91 
(looloana  LT  and  HD  ara  axcludad) 


Si  to:  UELL  THT-15-NIM 


SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD  COMPOUND  lOOL  CONCENTHATION  UNITS 


52.0 

02-iHay-1990 

99 

TDS 

1310000.000 

UGL 

52.0 

02>jw1990 

99 

TDS 

1320000.000 

UGL 

52.0 

02-jun-1990 

S020 

PI 

3.800 

UGL 

52.0 

02-MV-1990 

S021 

SE 

7.450 

UGL 

52.0 

02-jun-1990 

S021 

SE 

7.370 

UGL 

52.0 

02-May- 1990 

S022 

AS 

8.850 

UGL 

52.0 

02- jw»-1990 

SD22 

AS 

7.140 

UGL 

52.0 

02-nay- 1990 

SS10 

BA 

36.300 

UGL 

52.0 

02- jw  1990 

SS10 

BA 

37.800 

ua 

52.0 

02-nay- 1990 

SS10 

CA 

60000.000 

UGL 

52.0 

02-jun-1990 

SS10 

CA 

57000.000 

UGL 

52.0 

02-nay- 1990 

SS10 

HA 

35000.000 

UGL 

52.0 

02*  jtf;-1990 

SS10 

HA 

270000.000 

UGL 

52.0 

02-May- 1990 

TT10 

CL 

290000.000 

UGL 

52.0 

02- jw  1990 

TT10 

CL 

210000.000 

UGL 

52.0 

02-niy-1990 

TT10 

S06 

400000.000 

UGL 

52.0 

02-jvfi-1990 

TT10 

S04 

280000.000 

UGL 

52.0 

02- jv*;- 1990 

UM18 

2BEETO 

40.000 

UGL 

52.0 

02-jiai-1990 

UUU 

RDX 

6.720 

UGL 

52.0 

02-iMy-1990 

UUU 

TETRTL 

1.120 

UGL 

Site:  UELL 

TNT-16-MUA 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL  CONCENTRATION 

UNITS 

56.7 

02-nay- 1990 

99 

TDS 

658000.000 

UGL 

56.7 

02-jun-1990 

99 

TDS 

692000.000 

UGL 

56.7 

02-My-1990 

SD20 

PB 

2.060 

UGL 

56.7 

02-jun-1990 

SD20 

PI 

2.280 

UGL 

56.7 

02-nay- 1990 

SD22 

AS 

7.360 

UGL 

56.7 

02-jun-1990 

SD22 

AS 

8.740 

UGL 

56.7 

02-nay- 1990 

SS10 

BA 

26.400 

UGL 

56.7 

02- jin- 1990 

SS10 

BA 

22.600 

UGL 

56.7 

02-nay- 1990 

SS10 

CA 

51000.000 

UGL 

56.7 

02-jun-1990 

SS10 

CA 

65000.000 

UGL 

56.7 

02-nay- 1990 

SS10 

HA 

140000.000 

UGL 

Jan  22,  1991 


Inatallation:  Slarra  OrAwnca  Oapet  Pa9«  33 

Analytical  Raaulta  for  chaaiieal  Greutd  uatar 
Froai:  01-jan-75  To:  22-jan-91 
(■ooloana  LT  and  NO  ara  axeludad) 


Sita:  ueu  THT-16-MUA  (continuad) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

BOOL  CONCENTRATION 

UNITS 

56.7 

02-jun-1990 

SS10 

HA 

100000.000 

UCL 

56.7 

02-nay  1990 

TT10 

CL 

66000.000 

UGL 

56.7 

02-jun-1990 

TT10 

CL 

66000.000 

UGL 

56.7 

02-iMy-1990 

TT10 

S04 

220000.000 

UGL 

56.7 

02-jun-1990 

TT10 

S04 

220000.000 

UGL 

56.7 

02-My1990 

UMia 

UNKS98 

1.000 

UGL 

Prograai  andad  normal  ly.S 


Chemical  Soil  Data  (for  detects  only) 
from  the  CSO  File  of  the  IRDMS 


I 

I 


JWI  James  M.  Montgomery 
Consulting  Engineers  Inc. 


IMSTALUkTlQH  ICSTWATION  PROCDAM 

CHEMICAL  (CraiT 
W«d  Mar  13  U:04:Q2  1991 


For  PtrAMtor*  : 

InstiUatton  a  Siorra  Ordnanca  Oapot 
laaimint  Oat#  a  <U*/af»-75 
Ending  Data  a  I3*«ar*91 
Madia  Typa  a  oiaaiieal  Sail  (CSO) 
Maaiiui  (X,  T)  a  (TAMll,  U«07A3) 
Miniaua  (X,  T)  a  (739313,  444«793) 
loolaana  a  a 


Mar  13,  mi 


Mat#  1 


InataUatiert:  Siarra  Ordnanea  Oapet 
analytical  laaulta  for  Chaaicai  Sail 
Froa:  01-jan-75  To:  13*«ar-9l 
(laclaana  iT  and  no  aro  aaeludad) 


Sita:  lOOC  ALF-01-$a 


sanaiE  sample 

depth  (ft)  DATE 


5.0 

13-Mr-1990 

10.0 

17-aar- 1990 

20.0 

17-Mr-1990 

25.0 

17-iaar-1990 

35.0 

17-i*r-1990 

70.0 

17-Mr-1990 

80.0 

17-(Mr-1990 

90.0 

17-iiiar-1990 

95.0 

l7-iiiar- 1990 

50.0 

17-mar- 1990 

5.0 

13-nar-1990 

10.0 

17-Mr-1990 

15.0 

l7-ti»r-1990 

20.0 

l7-mar-1990 

23.0 

17-«*r-1990 

30.0 

I7-iMr-1990 

35.0 

17-Mr-1990 

40.0 

17-Mr-1990 

45.0 

17-mar-1990 

50.3 

17-mar- 1990 

60.0 

1 7-mar- 1990 

70.0 

l7-mar-1990 

80. 0 

l7-mar-1990 

90. 0 

17-mar- 1990 

95.0 

l7-««r-1990 

50.0 

l7-(Mr-1990 

15.0 

l7-ii»r-1990 

15.0 

17-mar-1990 

40.0 

17-mar-1990 

45.0 

17-mar- 1990 

90.0 

l7-iwr-1990 

95.0 

17-«*r-1990 

5.0 

l3-ii«r-199a 

10.0 

17-mar-1990 

15.0 

l7-aMr-1990 

20.0 

17-mar- 1990 

90.0 

17-mar- 1990 

95.0 

16-mar- 1990 

30.0 

i6-mar-1990 

20.0 

16-aar-1990 

TEST 


ncthoo 

COMPOUND 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

phenol 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

JO  19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

JS11 

CR 

JS11 

Nl 

JS11 

PI 

JS11 

P8 

JS11 

P8 

JS11 

P« 

JS11 

ZN 

JS11 

ZH 

JS11 

ZN 

JS11 

ZN 

JS11 

ZH 

LM18 

OtACAL 

UI18 

UM(912 

IH18 

UHtt13 

•001  COHCENTUTION 

0.200 

0.190 

0.2A0 

1.830 

0.130 

0.380 

0.110 

0.640 

0.130 

0.430 

MOO 

9.300 
6.600 

8.900 

3.800 

8.100 

10.300 
3.700 

1.300 
1.400 
6.100 
3.100 
3.600 

4.300 

2.900 
1.400 

38.300 
34.700 
23.000 

10.300 
134.200 
320.100 

36.300 

93.800 

143.800 

109.300 

98.200 

0.480 

0.310 

0.2S0 


UNITS 


Mar  13,  1991 


9a««  2 


tnatallation:  Siarra  Qroianca  Oagot 
analytical  laaulta  for  Chaaical  Soil 
Sraa:  01-jati-79  To:  13-oar-91 
Ooolaana  iT  and  mo  ara  oxcludao) 


Site:  MtE  aLF-02-$t 


SAMPLE 

SAMPLE 

3EPTH  (ft] 

OATE 

3.3 

l3-"iar-1990 

10.3 

l8-iMr-1990 

30.3 

18-aar-l990 

33.3 

18-<Mr-1990 

40.0 

18-«Br-1990 

45.3 

18*i«Br- 1990 

TO.O 

18-(Mr-1990 

30.3 

t8-iaar-i990 

39.3 

i8->i»r-1990 

5.3 

13-W1990 

5.3 

i3-tiiar-1990 

5.3 

13-iMr-1990 

30.3 

l8-fiiar-1990 

5.3 

13-iMrv1990 

10.3 

ia-Mr-1990 

13.3 

18-Mr-1990 

20.0 

i8-iaar-1990 

23.0 

18-iwr-1990 

30.0 

18-aar-1990 

33.0 

18-aBr-1990 

40.0 

i8-iiar-l990 

>.5.3 

18-Mr-1990 

50.3 

18-iiNir*1990 

60.3 

18-aar-1990 

70.0 

18-ii«r<1990 

30.0 

i8-<wr'l990 

39:3 

18-Mr-1990 

50.3 

18-aMr-1990 

5.0 

13-<Mr*1990 

5.0 

I3'(air'l990 

10.0 

18-<wr-1990 

15.0 

18-Mr-1990 

30.0 

18-iHr-1990 

35.0 

18-iaar-1990 

40.0 

18-<wr-t990 

30.0 

18-aar-1990 

60.0 

18'aap-1990 

70.0 

18-«r-19W 

80.0 

1S*«ir-1990 

3.0 

13-Mr*19W 

30.0 

18*«r-1990 

70.0 

IS'WlOW 

80.0 

18>air-1990 

20.3 

18-Mr-1990 

TEST 


NETHCO 

COMPOUMO 

99 

PHEMOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

PHENOL 

99 

THPCOO 

99 

roao 

99 

TOCOP 

J013 

u 

J019 

AS 

J019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3019 

AS 

3S11 

ca 

JS11 

PS 

3S11 

PS 

3811 

PS 

3811 

PS 

3S11 

PS 

3St1 

PS 

3811 

PS 

3811 

PS 

3811 

PS 

3811 

PS 

3811 

28 

3811 

ZB 

3811 

28 

3811 

28 

INIO 

NdCl 

EQOL  CCNCEMTiaTION 

0.110 

0.280 

0.2S0 

0.190 

0.1S0 

0.110 

0.180 

0.200 

0.240 

0.000 

0.001 

0.000 

0.300 

9.900 

3.600 

4.600 

3.700 

2.700 

14.600 

3.300 

4.800 

1.300 

2.300 

6.700 

4.300 
4.000 

2.700 

1.600 

24.400 

84.800 

33.400 
7.100 

87.300 

n.ooo 

15.700 

12.200 

23.800 
134.200 

62.900 

140.700 

111.300 
85.200 

82.700 

0.010 


UNITS 


UCC 


U66 


N*r  13, 

1991 

InatalUti 

on:  Si*rr*  Or4n*nc*  0*pot 

P*«*  3 

Analytical 

R**ults  for 

□(•■ieal  Soil 

Froat  01- 

jan-75  To: 

13-aar-91 

(Boelaana 

LT  and  NO  *r*  axeludad) 

Sit*:  BORE  ALF-02-S8 

(continuad) 

sample 

SAMPLE 

TEST 

depth  ( 

:ft)  DATE 

METHOD 

COMPOUNO 

BOOL  CONCENTRATION  1 

UNITS 

60.0 

18-Mr-1990 

LH18 

AH3MU 

0.790 

UG6 

TO.O 

18*apr>1990 

LM18 

AH3MtA 

0.830 

UG6 

SO.O 

18-Mr-1990 

LM19 

MfCAMS 

0.000 

U66 

50.0 

18-Mr-1990 

LH19 

UHC071 

0.320 

UG6 

50.0 

18-iMr-1990 

LM19 

UM(076 

0.020 

UG6 

Sit*:  UtC  ALF-03-U 


sample 

sample 

TEST 

depth  (ft)  OATE 

METMOO 

COMPauNO 

SOOL  CONCENTUTIQN 

UNITS 

5.0 

13-«ar-1990 

99 

PHENOL 

0.280 

UG6 

10.0 

19-«ar-1990 

99 

PHENOL 

0.300 

UG6 

15.0 

19-i**r-1990 

99 

PHENOL 

0.120 

ueo 

20.0 

19-Mr-1990 

99 

PHENOL 

0.180 

UG6 

25.0 

19-Mr>1990 

99 

PHENOL 

0.110 

UGC 

LO.O 

19-a*r-1990 

99 

PHENOL 

0.120 

UGfi 

90.0 

19-Nar'1990 

99 

PHENOL 

0.140 

ueo 

5.0 

13-N*r*1990 

99 

TCDO 

0.000 

UG6 

5.0 

13-dar-1990 

99 

TCDF 

0.000 

UC6 

5.0 

l3-aar<l990 

99 

THCOF 

0.000 

U66 

5.0 

13-dap-1990 

99 

THPCDO 

0.000 

UGC 

5.0 

13-NBr-1990 

99 

THPCOF 

0.000 

UG6 

5.0 

13>Nar*1990 

99 

TOCDO 

0.000 

UG6 

5.0 

13-(**f1990 

99 

TPCOF 

0.000 

UG6 

5.0 

13-Nar-1990 

U01S 

SE 

0.400 

UG6 

30.0 

l9-«ar<1990 

J01S 

SE 

0.800 

UG6 

5.0 

13-N*r-1990 

J019 

AS 

11.200 

UGC 

10.0 

19-Mar<1990 

U019 

AS 

3.900 

UGC 

15.0 

19-«*r-1990 

U019 

AS 

3.000 

UGC 

20.0 

19-Nar-1990 

J019 

AS 

3.400 

UG8 

25.0 

l9-aar-1990 

J0T9 

AS 

4.700 

UGG 

30.0 

l9-«ar-1990 

J019 

AS 

15.800 

UGC 

35.0 

19*aar-1990 

J019 

AS 

9.800 

UGG 

40.0 

T9>nar-1990 

J019 

AS 

5.500 

UGG 

45.0 

19-NBr*1990 

J019 

AS 

3.400 

UGG 

50.0 

19-Nar-1990 

J019 

AS 

1.300 

UGC 

60.0 

19-aar-1990 

J019 

AS 

4.000 

UGG 

70.0 

19>aw1990 

J019 

AS 

2.200 

UGG 

80.0 

19-Nar*t990 

JDt9 

AS 

4.200 

UGG 

90.0 

19-aaf1990 

uei9 

AS 

5.300 

UGG 

50.0 

19-Nar-1990 

J019 

AS 

0.800 

UGG 

5.0 

13-Nar-1990 

US11 

a 

8.200 

UGG 

Mar  13,  1991  Installation:  Siarra  Ortktanes  Oapet  Ps«a  4 

Analytical  taaults  for  Chaaiteal  Sail 
trvmi  01-jan-^  ^o:  13-aBr-91 

(loolaww  lT  and  NO  ara  uetuMd) 


Sita:  KMC  ALP-03-SO  'eontinuad] 


SANPIE  SAdPlE  TSST 


JEPTH  (fn 

SAFE 

HETMD 

COHPOUMO 

lOOL  CONCEHTIATIOM 

UNITS 

5.3 

i3-iiar-i990 

J$11 

Cl 

40.400 

UG6 

5.3 

l3-'aar-i990 

JS11 

cu 

444.500 

UC6 

5.3 

13-«sr-1990 

J$11 

Nl 

43.600 

UC6 

5.3 

i3-«wr-l990 

J$11 

M 

440.200 

uce 

•3.3 

19-<i»r-1990 

JS11 

Pt 

37.800 

ueo 

5.0 

i3-nar-i990 

JS11 

ZN 

1091.200 

UCG 

30.0 

19-ii«r-1990 

JS11 

ZN 

92.800 

ucc 

10.0 

19-<Mr-1990 

JS11 

ZN 

132.000 

ucc 

20.3 

19-««r-1990 

LHIO 

HPCL 

0.010 

ucc 

45.3 

19-iiiar-1990 

IN19 

ACET 

0.020 

ucc 

5.0 

l3-«iNir-i990 

LM19 

ecL3P 

0.020 

ucc 

50.0 

19-iMr-l990 

LN19 

mum 

0.000 

ucc 

5.0 

13-<i«r-1990 

LI119 

TICLE 

0.020 

ucc 

10.3 

19-iaar*  1990 

LH19 

'ICLE 

0.000 

ucc 

50.3 

l9-twr-i990 

UI19 

UM071 

0.210 

ucc 

50.3 

19-«ar-1990 

I.M19 

IJHK076 

0.020 

ucc 

Sita:  8011 

ALF-04-Sa 

SANPLE 

SAMPLE 

TEST 

depth  (ft) 

OATE 

method 

COMPOUHO 

8001  coNaMriATioM 

UNITS 

30.3 

18-H»r-1990 

h015 

SE 

0.500 

UCC 

5.0 

l3-«»r-1990 

J019 

AS 

23.100 

ucc 

10.0 

18-W1990 

J019 

AS 

4.800 

ucc 

15.0 

i8-«ar-1990 

U019 

AS 

3.100 

ucc 

20.0 

18-Mar- 1990 

3019 

AS 

4.200 

ice 

25.0 

10-wr-1990 

4019 

AS 

4.900 

ucc 

30.0 

18-<«r-199Q 

4019 

AS 

14.000 

ucc 

35.0 

i0-aar-1990 

4019 

AS 

3.900 

uce 

40.0 

18-««r-1990 

4019 

a 

2.300 

uce 

45.0 

i8-aar-199Q 

4019 

U 

1.S00 

ucc 

50.0 

l9-wr-1990 

4019 

U 

2.600 

ucc 

60.0 

19-W1990 

4019 

U 

6.000 

ucc 

70.0 

19- w  1990 

4019 

AS 

9.000 

ucc 

80.0 

19-MW-199g 

4019 

AS 

4.900 

ucc 

85.0 

19- w  1990 

4019 

AS 

6.100 

ucc 

50.3 

19-aM-1990 

4019 

AS 

1.400 

ucc 

30.0 

1S-HBr-l990 

4811 

20 

91.700 

ucc 

85.0 

19-W-1990 

4811 

20 

60.300 

ucc 

20.0 

18-wr-1990 

LMIS 

100029 

0.310 

uce 

45.0 

18-i»f-1990 

LJI18 

IOKS92 

0.310 

ucc 

Mar  13, 

1991 

Inatallation:  SIpppa  OrAiancp  Oapet 

Ptta  5 

AnatyticAl  RpmIU  fap 

OitMical 

Sail 

Ppcai  01 

Tot 

13-MP-91 

(•oolMna 

LT  anO  M  apa  aaPluMad) 

Sitt:  I08E  ALP-06-S8 

(eontinuad) 

$awle 

SAMPLE 

TEST 

depth  (ft)  DATE 

MCTMOO 

CQMPOUHO 

SOOL 

CONCENTEATIOH 

UNITS 

70.0 

19-«pf1990 

LN19 

ACET 

0.020 

ueo 

85. 0 

19-Mr-1990 

LM19 

HEC6HS 

0.000 

U66 

5.0 

13-wr-t990 

LM19 

UMKOTO 

0.010 

ueo 

85.0 

19-Mr-1990 

LM19 

UHK071 

0.220 

ueo 

85.0 

19-tMr-1990 

LM19 

UHK076 

0.030 

U66 

Sitt:  lORE  CCI-01-M 

SAMPLE 

SAMPLE 

TEST 

depth  (ft)  DATE 

METHOD 

COMPOUMO 

SOOL 

CONCEHTIATtOH 

UNITS 

15.0 

13-apr-t990 

99 

PHENOL 

0.180 

U66 

25.0 

13-Hpr-1990 

99 

PHENOL 

0.110 

U66 

60.0 

l3-ao(-1990 

99 

PHENOL 

4.S40 

UC6 

70.0 

13-apr-1990 

99 

PHENOL 

4.700 

UC6 

5.0 

U-aif-1990 

J019 

AS 

3.500 

UG6 

50.0 

13-apr-1990 

J019 

AS 

3.100 

U66 

10.0 

13-l0r-199O 

2019 

AS 

4.900 

U66 

15.0 

13-ao(‘*1990 

J019 

AS 

4.700 

U66 

20.0 

13-App-199fl 

2019 

AS 

2.700 

UG6 

25.0 

13-iBr-1990 

2019 

AS 

10.200 

U66 

30.0 

i3-ter*1990 

2019 

AS 

8.400 

UG6 

35.0 

13-HBr-1990 

2019 

AS 

2.200 

ucc 

40.0 

13-*r-1990 

2019 

AS 

2.100 

U66 

45.0 

13*9r-1990 

2019 

AS 

2.900 

UG6 

50.0 

13-«or<1990 

2019 

AS 

3.500 

UG6 

60.0 

l3-»r-1990 

2019 

AS 

4.800 

UG6 

70.0 

13'wr-1990 

2019 

AS 

13.300 

UG6 

88.0 

13-«r>1990 

2019 

AS 

3.700 

U6C 

25.0 

13-ter-19W 

2S11 

ZM 

69.800 

ueo 

30.0 

13-iBP-1990 

2S11 

za 

76.800 

U66 

70.0 

13-i»r-1990 

2811 

Zll 

92.500 

ueo 

5.0 

14-wr-1990 

LH10 

aSAM 

1.060 

uee 

15.0 

13-apr-19«0 

LH10 

OOAM 

0.110 

uee 

5.0 

U-wr-lfW 

LOlO 

NKl 

0.010 

uee 

5.0 

U-aM->1990 

LMIO 

NPOS 

0.010 

uee 

10.0 

l3-apr-1««0 

LM18 

laocN 

0.100 

uee 

15.0 

IS-tMT-lffO 

UI18 

laocH 

0.100 

uee 

20.0 

1S-t»r-t9N 

LMIS 

laocH 

0.100 

uee 

25.0 

13-wr-19W 

LM18 

laocM 

0.110 

ueo 

30.0 

IS-ipr-IMO 

LM18 

13PCH 

0.130 

uee 

35.0 

13-apr-19*0 

LM18 

laocN 

0.110 

UOB 

40.0 

l3-apr-l9«0 

LM18 

laaca 

0.100 

uee 

M«r  13,  1991 
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lottallatien:  $i«rr«  Ordnane*  Oaeot 
Analytical  (aaultt  for  CXaMical  Sait 
Fr«i:  01-jafi-73  lo;  13-aBr*91 
(toelaana  IT  and  NO  art  aaciudad) 


Sita:  KdC  CCI-01'$*  (eontinuao) 


SAdPLE  SAdPtE  test 


OEPTN  (ft) 

DATE 

MCTMOO 

COMMUNO 

BOOL  CONCENTUTIOH 

UNITS 

1.3.0 

13-aer-1990 

LM18 

12EKH 

0.110 

UG6 

30.0 

13-aer-1990 

LMia 

12EPCH 

0.100 

UC6 

60.0 

i3-aor-l990 

LM18 

12EPCH 

0.120 

UC6 

TO.O 

13-aer-1990 

LH18 

12EPCH 

0.120 

UC6 

88.0 

13-aor-1990 

LM18 

12EPCH 

0.230 

L«C 

10.0 

13-aer- 1990 

LM18 

2CHE1L 

0.030 

UC6 

30.0 

13-apr-1990 

t.M18 

2CME1L 

0.130 

U66 

10.0 

13-aer-i990 

IH18 

2CHCia 

0.030 

UCC 

30.0 

13-aBr-l990 

I.M18 

2CHC10 

0.080 

UC6 

40.0 

13-aBn-l990 

LM18 

UNK333 

0.110 

UC6 

88.0 

l3-aen' 1990 

LM18 

UNK333 

0.110 

UCfi 

tO.O 

t3-aor-1990 

Ldia 

UIWS39 

0.060 

UCC 

23.0 

13-aer-i990 

LH18 

UMCS8S 

0.320 

UG6 

5.0 

14-aMr-1990 

LH19 

CCL3F 

0.010 

UCC 

23.0 

l3-aer-1990 

LM19 

UMK170 

0.010 

UCC 

30.0 

13-apr-l990 

LM19 

UHCITO 

0.010 

UCC 

33.0 

13-apr<l990 

LH19 

UM8170 

0.010 

UCC 

AO.O 

i3-adr-l990 

I.N19 

laiKITO 

0.010 

UCC 

43.0 

13-apf1990 

t.M19 

UMKirO 

0.010 

UCC 

70.0 

13-aor-1990 

t.H19 

UMCITO 

0.010 

UCC 

88.0 

13-aBf -1990 

Ld19 

uMcin 

0.010 

UCC 

35.0 

13-apr-1990 

Lm9 

UW175 

0.010 

UCC 

Sita:  80RE 

cca-02-$8 

SAdPlE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUW 

800L  COHCENTIATION 

UNITS 

10.0 

l2-adr<l990 

99 

pNfHa 

0.220 

UCC 

15.0 

12*aoP*1990 

99 

PHCNOl. 

0.110 

UCC 

20.0 

I2-aBr-1990 

99 

PHSHOl 

0.100 

UCC 

23.0 

i2-apr-1990 

99 

PNCIKX. 

0.110 

UGO 

60.0 

l2-adfl990 

99 

PNcm. 

0.120 

UCC 

70.0 

l3-apr-1990 

99 

PWdOl 

0.210 

UCC 

80.0 

13-apr-1990 

99 

PHEIMX. 

0.1M 

UCC 

3.0 

U-W1990 

X19 

U 

2.800 

UCC 

20.0 

l2*aiN-'t990 

J019 

68 

4.800 

UCC 

10.0 

12-aigr-1990 

X19 

U 

4.300 

UCC 

15.0 

12-wr-1990 

J019 

A8 

4.700 

UCC 

20.0 

l2-aar*1990 

J019 

A8 

4.900 

UCC 

23.0 

12-a0r-19«O 

J019 

68 

7.700 

UCC 

30.0 

l2-apr-1990 

J01« 

68 

12.200 

UCC 

33.0 

12-wr-1990 

J019 

68 

2.300 

uoe 

40.0 

12*apr-f99q 

J019 

68 

1.900 

UCC 

43.0 

12-agr-1990 

J019 

68 

21.500 

UCC 

Mar  13,  1991  Inatallatien;  Slarra  Or«wnca  Oapet  Mata  1 

Analytical  laaulta  for  Oiaaiieal  Sail 
frtmt  01-jan-T5  To:  13-aar*91 
(■oelaana  LT  and  NO  ara  aaeludad) 


Site:  lORE  CCI-02*St  (eantinuad) 


SAMOLE 
OEATM  ( 

SAMAIE 

[ft)  DATE 

TEST 

METHOD 

COMPOUND  toot 

COMCEMTIATtOH 

UNITS 

SO.O 

12-apr-1990 

J0 19 

AS 

37.100 

UGG 

60.0 

12-i«r-1990 

J019 

AS 

3.200 

UC6 

SO.O 

13-apr-1990 

J019 

AS 

5.100 

UC6 

TO.O 

i3-aor-1990 

J019 

At 

3.000 

UGC 

SO.O 

13-ipr-1990 

J019 

AS 

3.MO 

UGfi 

2S.0 

12-^-1990 

JS11 

Cl 

22.500 

UG6 

35.0 

12>apr-1990 

JS11 

Cfl 

31.100 

UG6 

25.0 

12-^-1990 

JS11 

Ml 

27.400 

UOO 

35.0 

12-apf1990 

JS11 

Ml 

30.400 

UOfi 

80.0 

13-wr-1990 

JS11 

P« 

6.700 

uco 

20.0 

l2-aor-1990 

JS11 

ZM 

56.700 

UGfi 

25.0 

l2-apr-1990 

JS11 

ZM 

87.400 

UGG 

30.0 

12-apr-1990 

JS11 

ZM 

107.800 

UGG 

35.0 

12-aer-1990 

JS11 

ZM 

57.000 

UGG 

45.0 

12-apr-1990 

JS11 

ZN 

91.100 

UGG 

SO.O 

l2-apr-1990 

JS11 

ZH 

73.300 

UGG 

60.0 

12-apr'1990 

JS11 

ZM 

75. 110 

UGG 

80.0 

13-aor-1990 

J811 

ZM 

109.400 

UGG 

80.0 

13-apr-1990 

JS11 

ZH 

74.600 

UGG 

5.0 

14-«ar>1990 

LM10 

CLOAH 

o.sao 

UGG 

10.0 

12-aor-1990 

IHIO 

CLOAM 

0.060 

UGG 

5.0 

U-iaBr*1990 

LNIO 

HPCl 

0.010 

UGG 

5.0 

'  U-<i«r-1990 

LM19 

CCI.3P 

3.510 

UGG 

80.0 

13-apr-1990 

I.M19 

UHK17Q 

0.010 

UGG 

80.0 

13-apr-1990 

Lft19 

IWK170 

0.010 

UGG 

70.0 

13-apr-1990 

I.M19 

UHK171 

0.010 

UGG 

80.0 

l3-aor-l990 

LM19 

UHK176 

0.010 

UGG 

Site:  tOEE 

ccs-a3>n 

SAMPLE 

SAMPLE 

TEST 

depth  <fn 

DATE 

ISTNOD 

COMPOUB 

lOCt  COHCIMTUTIOH 

UNITS 

10.0 

12-apr-1990 

99 

PNODI. 

2.190 

UGG 

50.0 

12-a9r'1990 

99 

PNttOl. 

0.210 

UGG 

60.0 

l2-aDr-1990 

99 

PNon. 

0.270 

UGG 

70.0 

12-apr-1990 

99 

PMfHOl 

0.130 

UGG 

80.0 

12-aNr*1990 

99 

PNEHOl 

0.150 

UGG 

5.0 

H-wr- 1990 

99 

TOCDO 

0.001 

UGG 

5.0 

14-wr-1990 

J0t9 

AS 

:  too 

UGG 

10.0 

12-lNr*1990 

J019 

AS 

15... 

UGG 

15.0 

12-aNr-1990 

J019 

AS 

IS. TOC 

UGG 

20.0 

12-^*1990 

J019 

AS 

6.400 

UGG 

Mar  13,  1991  Inttallatlon:  SItrra  Qrdnanca  Oapot  9a«a  8 

Analytical  (aauUa  for  Chaaneal  Soil 
fro«;  01-jan-75  To:  l3-iaar-91 
(loeloana  lT  and  «  ara  axcludad) 


Sita:  IWE  CC8-03-sa  (continuad) 


SAMPLE  SAMPLE  TEST 


OEPTh  ct: 

DATE 

METHOD 

COMOOUHO 

800L  CaNCEMTIATIOH 

UHITS 

23.0 

12-a8r-'990 

J0 19 

AS 

6.000 

U6G 

30.0 

i2-a9r-1990 

J0 19 

AS 

19.000 

UC6 

35.0 

l2-apr-i990 

J0 19 

AS 

2.900 

UCS 

LO.O 

12-apr-1990 

J019 

AS 

3. LOO 

UG6 

fcS.O 

12-aor'  1990. 

J019 

AS 

2.000 

UCC 

50.0 

12-aer-1990 

J019 

AS 

16.300 

UCG 

60.0 

l2-apr-1990 

J0 19 

AS 

6.400 

UG6 

70.0 

12-aer-1990 

J019 

AS 

8.000 

UG6 

80.0 

l2-aer-1990 

J019 

AS 

4.200 

UC6 

88.0 

12-aBr-l990 

J019 

AS 

5.700 

UCC 

33.0 

12-adO- 1990 

J0 19 

AS 

2.000 

UCC 

13.0 

l2-aor-1990 

JS11 

ZM 

69.000 

UCC 

20.0 

12-aer-1990 

JS11 

ZH 

93.900 

UCC 

23.0 

12-adr-1990 

JS11 

ZH 

64.300 

UCC 

30.0 

l2-ae<-l990 

JS11 

ZM 

97.300 

UCS 

30.0 

l2-a«r*1990 

JS11 

ZH 

127.700 

UCG 

70.0 

12-apr-1990 

JS11 

ZM 

73.100 

UCC 

80.0 

12-aai-t990 

JS11 

ZM 

100.400 

UCC 

88.0 

12-^-1990 

JS11 

ZH 

102.000 

UCS 

13.0 

12-apr-1990 

LMIO 

12I9CM 

0.100 

UCS 

20.0 

12<C«r-1990 

LM18 

12EKM 

0.110 

use 

23.0 

l2-apf1990 

mil 

12I9CM 

0.110 

use 

30.0 

l2-adr*1990 

UI18 

12E9CM 

0.240 

UCS 

33.0 

12>adO-1990 

LMIt 

12EKM 

0.120 

UCS 

AO.O 

12-^-199a 

UI18 

12S9CM 

0.110 

UCG 

A3.0 

12-apr'199Q 

UI18 

12EKM 

0.110 

UGS 

60.0 

I2‘apr*l990 

LM18 

12I9CM 

0.230 

UCC 

70.0 

12-aor- 1990 

UI18 

12f9CM 

0.240 

use 

80.0 

12-^-1990 

LM1S 

12fKH 

0.240 

UCG 

33.0 

12-aor- 1990 

iMia 

12C9CH 

0.110 

UCG 

10.0 

l2-aor-1990 

LM18 

H0C8M9 

0.720 

UGS 

15.0 

12-aor-1990 

LM18 

MIC8M9 

0.310 

UGS 

20.0 

12-^-1990 

LMIO 

NIC8M9 

0.110 

UGS 

70.0 

12-aor- 1990 

LM18 

■Wins 

0.000 

UGS 

3.0 

U-odr-1990 

LM19 

CCUF 

0.010 

UGS 

Mr  13,  1991 
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iMtalUtlon:  Slarra  Or^ianea  OaMt 
Analytical  laaulta  for  ChMical  Soil 
Ara«:  01-jan»W  To:  13*Mr-91 
(•ooloana  LT  and  aO  art  axciuaad) 


Si  to:  MU  CCS-OA-Sa 


SAMOI.C 

DEPTH 

SAMPli 

ft)  OATE 

TEST 

METHOD 

COMMUMO 

■OOL  COMCEMTUTIOH 

UNITS 

90.0 

12-Mr'1990 

99 

PMHOk 

0.150 

U66 

5.0 

11-apr-1990 

J019 

AS 

13.300 

UG6 

50.0 

tl-apr* 1990 

J019 

A8 

2.100 

UG6 

5.0 

11-a0r-199O 

J0 19 

AS 

10.200 

UC6 

10.0 

11-iBr*1990 

J019 

AS 

6.500 

UG6 

15.0 

11-aer-1990 

J019 

AS 

3.700 

UCC 

20.0 

11-tpr-1990 

J019 

AS 

5. too 

ueo 

25.0 

11-apr-1990 

J019 

AS 

5.700 

UG6 

30.0 

ll>apr-1990 

J019 

AS 

13.800 

UGfi 

35.0 

11-«pr-1990 

J019 

AS 

6.000 

uee 

AO.O 

11-apr>1990 

J019 

AS 

3.A00 

u« 

45.0 

11-a0r-199O 

J019 

AS 

1.900 

UG6 

50.0 

11-apr-1990 

J019 

AS 

2.200 

UC6 

60.0 

11-a0r-199O 

J019 

AS 

2.300 

UCC 

70.0 

12-apr-1990 

J019 

AS 

5.200 

UCC 

80.0 

l2-apr'l990 

J019 

AS 

2.700 

UCC 

90.0 

12-apr<l990 

J019 

AS 

5.700 

UCC 

30.0 

I1-aflr-1990 

JS11 

ZM 

107.000 

UCC 

35.0 

I1-apr-1990 

JS11 

ZM 

106.700 

UCC 

20.0 

11-Mr>1990 

JS11 

ZH 

130.200 

UCC 

25.0 

11-a9r-1990 

JS11 

ZM 

139.600 

UCC 

90.0 

l2-a0r-199O 

JS11 

ZM 

77.200 

UCC 

5.0 

11-aor-1990 

mis 

IZIKN 

0.100 

UCC 

50.0 

11-apr<1990 

mil 

12EPCN 

0.090 

UCC 

70.0 

12-apr-1990 

LMia 

laPCM 

0.110 

UCC 

80.0 

12-ipr-1990 

LH18 

lapcM 

0.120 

UCC 

90.0 

12-apr-1990 

IMIS 

lapcM 

0.130 

UCC 

70.0 

12-apr-1990 

IMIS 

SNSIOO 

0.860 

UCC 

80.0 

12-apr-1990 

LM18 

5M2NXO 

0.820 

UCC 

Sita:  aOU 

CC8'0S-S8 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

OATI 

NETWD 

COIPOUHO 

800L  COHailTUTIflH 

UNITS 

30.0 

ll-apr-1990 

99 

PNfMl 

0.270 

UCC 

5.0 

16-Mr-1990 

99 

TQGDO 

0.001 

UCC 

5.0 

1S-Mar-t990 

99 

TOODO 

0.001 

UCC 

5.0 

1S-aBr-1990 

J819 

U 

6.600 

UCC 

10.0 

l1-aor-1990 

J019 

u 

2.800 

UCC 

15.0 

11-aor-1990 

J019 

AS 

3.300 

UCC 

20.0 

11-aor-1990 

J019 

AS 

3.100 

UCC 

25.0 

11-l9r-1990 

J019 

AS 

1.800 

UCC 

iwr  13,  1991 
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Inataltation:  Sfarra  0r«^anea  Oawt 
Analytical  laaulta  for  ChMicai  sail 
Fro«j  Oi-jafi-79  To:  i3-«ar*9l 
(loolaara  UT  and  NO  ara  aaeiudaai 


Sita:  loaC  CCI'OS-SS  (continued) 


SAMPLE 

depth  (ft) 

SAMPLE 

DATE 

TEST 

HCTHOO 

COMPOUNO 

loot  COMCEMTUTIOH 

30.0 

n-apr-1990 

4019 

AS 

15.600 

35.0 

11-aor-1990 

J019 

AS 

4.900 

40.0 

n-aer-1990 

4019 

AS 

3.100 

45.0 

11-apr-i990 

4019 

AS 

1.200 

50.0 

n-apn-1990 

4019 

AS 

2.200 

60.0 

11-aor-1990 

4019 

AS 

2.900 

30.0 

11-aor-1990 

4019 

AS 

16.000 

30.0 

IVaRr-1990 

4S11 

ZH 

72.700 

50.0 

n-aer-1990 

4$11 

2N 

63.000 

30.0 

n-aef-1990 

4111 

2M 

66.900 

20.0 

n-aer-i99a 

LMia 

12EPCM 

o.oao 

25.0 

11-^-1990 

LNia 

tjepcN 

0.200 

30.0 

11-aer*1990 

LHia 

laPCM 

0.240 

35.0 

11-aer-1990 

LMia 

IZfPCM 

0.210 

40.0 

11-apr-1990 

LNia 

12fPCH 

0.220 

45.0 

11-aer-1990 

LMia 

12EPCM 

0.310 

50.0 

n-aer-1990 

LMia 

12CPCN 

0.220 

60.0 

11-aer-l990 

LMia 

IZIPCH 

0.210 

30.0 

n-apr-1990 

LNia 

12CPCN 

0.220 

25.0 

11-aor-1990 

LMia 

SM2MX0 

0.200 

30.0 

n-aer-1990 

LMia 

5M3NXO 

0.240 

40.0 

11-apr-1990 

LMia 

5M2NXO 

0.110 

45.0 

n-aor-1990 

iHia 

5M2IIU0 

0.210 

50.0 

n-aer-t990 

LMia 

SMiNIO 

0.220 

30.0 

n-aer-1990 

LMia 

5M2IWO 

0.220 

35.0 

n-aer-1990 

LMia 

asiHP 

2.030 

35.0 

11-aer-1990 

LMia 

cia*ac 

0.520 

35.0 

n-aer-1990 

LMia 

ciaasa 

0.310 

Site;  SOME  OMO-06-sa 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

MrrwD 

OOHPOU0 

SOOL  CaaCEMTUTlOH 

20.0 

26*aar-1990 

J019 

AS 

5.aoo 

25.0 

26-aw>-1900 

J019 

AS 

3.500 

30.0 

Za-NM-IVOO 

JD19 

AS 

1.500 

35.0 

za-NM-iooo 

JD19 

AS 

1.100 

40.0 

2a>aM-1«00 

JD19 

AS 

6.300 

45.0 

2a-aHr-1900 

J019 

AS 

2.500 

50.0 

26<w1«90 

J019 

AS 

4.200 

60.0 

2*-aM-t9W 

J019 

AS 

a.  700 

70.0 

a-aw199Q 

J019 

AS 

5.300 

SO.O 

26-ear- 1990 

4019 

AS 

4.300 

90.0 

a-aar- 1990 

4019 

AS 

a.20o 

UNITS 


Mar  13, 

1991 

Inatiditien: 

litrri  OrAianci  Oiiot  P 

Anilytfcil  iMulti  for  Chwicil  Soil 

froMi  01-jan 

-75  To: 

13-oir-91 

(lOilMni  IT 

and  IB  ira 

aieiudad) 

Siti:  BOiC  DMO-06-sa 

(conttnuad) 

SAM»LI 

SAMPII 

TEST 

OEPTM  (ft)  MT{ 

MTHOO 

COHPOUNO 

8001  COHCtMTUTIQH 

95.0 

26-wr-1990 

J019 

Al 

4.500 

50.0 

26-Mr-1990 

J019 

Al 

6.900 

10.0 

26-wr-1990 

J019 

*1 

5.100 

15.0 

26-aM-1990 

J0 19 

Al 

17.100 

10.0 

26-wr-1990 

JS11 

•A 

82.300 

15.0 

26-wr-1990 

JS11 

•A 

399.800 

20.0 

26-«Mr-1990 

J$11 

■A 

57.000 

25.0 

26-Mr-1990 

JS11 

lA 

117.900 

30.0 

26-Mr-1990 

JS11 

lA 

56.000 

40.0 

26-Mr-l990 

JS11 

lA 

111.600 

45.0 

26-wr-1990 

JS11 

lA 

133.200 

50.0 

26-Mr-1990 

J<11 

•A 

207.100 

60.0 

26-Mr-1990 

JS11 

•A 

102.700 

70.0 

26-aM-1990 

JS11 

lA 

251.900 

80.0 

26-Mr*1990 

JS11 

lA 

53.900 

90.0 

26-«m>-1990 

JS11 

8A 

234.400 

95.3 

26*Mr-1990 

JS11 

lA 

292.300 

50.0 

26*Mr<1990 

J811 

lA 

218.500 

15.0 

26-aar-l9M 

JS11 

a 

29.200 

15.0 

26-Mr-1990 

Jill 

ao 

2.600 

70.0 

26-MP-1990 

Jill 

MO 

3.400 

50.0 

26*«r-1990 

Jill 

HO 

6.100 

15.0 

26- W 1990 

Jill 

Pt 

9.000 

10.0 

26-«r<1990 

Jtll 

w 

23.100 

15,0 

26-W1990 

Jill 

w 

120.500 

25.0 

26-air- 1990 

JI11 

V 

43.100 

40.0 

26-aM-1990 

Jill 

V 

41.000 

45.0 

26-air- 1990 

Jill 

V 

38.700 

50.0 

26-aM-1990 

JI11 

V 

87.900 

60.0 

26-air- 1990 

Jill 

V 

30.600 

70.0 

26-air- 1990 

Jill 

V 

66.000 

80.0 

26-air- 1990 

Jill 

V 

37.600 

90.0 

26-air- 1990 

Jill 

V 

60.700 

95.0 

26-aw-1990 

Jill 

» 

65.000 

50.0 

26-aM-1990 

Jill 

w 

86.600 

15.0 

26-air- 1990 

Jfll 

2a 

157.900 

50.0 

26-air- 1990 

Jill 

za 

73.400 

90.0 

26-aw-1990 

Jill 

za 

72.800 

95.0 

a-aM>-1990 

JS11 

za 

69.400 

50.0 

26-aM‘-1990 

JS11 

za 

79.200 

15.0 

26-aM-1990 

mil 

■aap 

1.550 

40.0 

26-aw-1990 

LNit 

laap 

1.800 

70.0 

26-aw-1990 

mi* 

■aiB 

1.030 

35.0 

26-air- 1990 

mia 

00073 

0.100 

40.0 

26-air- 1990 

4N18 

UaK616 

0.110 

ISliS  Piifi 
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Inatallatign:  llarra  Ordnanca  Oaeet  rat#  12 

Analytical  (aaulta  for  Chaaieai  Sail 
Aroai:  01'jan*^  fo:  t3*aNr-91 
(lootaana  lT  and  M  ara  aaeludad) 


Sita:  KMC  OMO'OA'Sa  (eontinuad) 

TEST 

MCTMOD  COHPCUNO  MOL  CONCtNTIATlOH  UNITS 


UMtV  UMCO/t  0.020  UU 


SAMPLE  SAMPLE 

OEPTH  (Tt)  OATE 


50.0  26-aar-l990 


sample  sample 

3EPTH  (It)  OATE 

10.0 

26-«Ar-1990 

15.0 

26-aNr-t990 

20.0 

26-«ar-1990 

23.0 

26-iwr-l990 

30.0 

26'««r-i990 

33.0 

26*aar-l990 

5.0 

26'dar>1990 

43.0 

29-wr-1990 

30.0 

29>aar-1990 

60.0 

29-iaar-1990 

70.0 

29- wr*  1990 

00.0 

29'nar>l990 

90.0 

29-dar-1990 

30.0 

29-«ar-1990 

90.0 

29'«ir-1990 

5.0 

26'«ar-1990 

10.0 

26'<«r-1990 

13.0 

26*«Hir>1990 

20.0 

26*«ar-1990 

25.0 

26-«ar-1990 

30.0 

26'dsr-1990 

33.0 

26*NBr'l990 

80.0 

29-dNr-1990 

90.0 

29-NBr-1990 

43.0 

29>«ar-l990 

50.0 

29-dar-t990 

60.0 

29'dHr-1990 

70.0 

29'«ar-1990 

30.0 

29-nw-1990 

90.0 

29>nM”1990 

23.0 

26'Mv1990 

30.0 

29<Nar-1990 

70.0 

29'nir-1990 

30.0 

29'MM>'1990 

90.0 

29>nar-1990 

3.0 

26>dar-1990 

13.0 

a*nBr*1990 

20.0 

26'dar*1990 

23.0 

26*nar-1990 

Sica:  MAE  0MO-07-SI 
TEST 


METNOO 

COMPOUNO 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J$11 

U 

JS11 

W 

Jill 

M 

JS11 

SA 

JS11 

lA 

JS11 

•A 

JS11 

lA 

JS11 

lA 

JS11 

■A 

JS11 

■A 

J611 

SA 

J911 

lA 

JS11 

•A 

Jill 

■A 

Jill 

lA 

Jill 

HO 

Jill 

HO 

Jill 

HO 

Jill 

HO 

Jill 

PI 

Jill 

V 

Jill 

V 

Jill 

V 

Jill 

V 

COHCENTUTIOM  UNITS 


3.200 
6.600 
2.600 
6.600 

1.300 

1.500 

10.900 
3.000 
3.700 

13.900 
6.000 
6.100 

U.AOO 

6.200 

4.400 

409.000 

70.600 
270.300 

62.200 

113.100 
135.000 

34.600 

36.900 

137.600 

143.400 
266.700 

106.400 
1U.400 

233.100 
173.000 

2.200 

2.300 
2.100 
2.300 

60.300 

61.300 
01.700 
33.200 

37.500 


Mar  13,  1991  Inatallatien:  tiarra  Or«Mfwa  Oapot  Pafla  13 

Analyileal  latulta  for  Chaaical  Sail 
frmi  01-ian*75  To:  l3-aBr-91 
(tooloana  IT  and  «  ora  aaeluMd) 


Sita;  tMt  om-07-U  (continuad) 


SAMOLE  SAH9I.E 

9EPTH  (ft)  DATE 

TEST 

METHOD 

COHOOUMO 

•OOL  COHaMTIATtON 

UNITS 

30.0 

26-<Mr-1990 

JS11 

V 

23.900 

UOO 

35.0 

26-«ar-1990 

J811 

V 

26.000 

UC6 

80.0 

29-wr-1990 

JS11 

V 

23.100 

UG6 

90.0 

29*aar-1990 

JS11 

V 

a.aoo 

UC6 

45.0 

29-mr- 1990 

JS11 

V 

45.700 

ueo 

50.0 

29-«r-1990 

JS11 

V 

75.000 

UG6 

60.0 

29-wr-1990 

JS11 

V 

43.500 

UGS 

70.0 

29-aar-l990 

J811 

V 

35.100 

UG8 

50.0 

29-Mr>1990 

JS11 

V 

76.400 

UGS 

90.0 

29-aar-1990 

JS11 

w 

61.000 

UC6 

5.0 

2A*Mr*1990 

JS11 

ZM 

77.200 

U6G 

15.0 

26'aar'1990 

JS11 

ZM 

104.700 

UGS 

90.0 

29-*ar-1990 

JS11 

ZM 

61.000 

UGS 

50.0 

29-flir*f990 

JS11 

ZM 

as.300 

UGS 

50.0 

29-Mr-1990 

JS11 

ZM 

00.700 

UGS 

90.0 

29-Mr-1990 

JS11 

ZM 

65.100 

UGS 

5.0 

26*Mr>1990 

jr02 

CRNOI 

1.100 

UGS 

10.0 

26*Mr-1990 

LN10 

H9CL 

0.010 

UGS 

25.0 

2A-Mir-1900 

U«1S 

■2IM9 

17.490 

U6G 

25.0 

26*  w  1990 

UI18 

MUOOE 

0.320 

UGS 

5.0 

26-W1990 

LM1I 

UHKAU 

0.110 

UGS 

50.0 

29-Mr*1990 

UIIE 

UHKOU 

0.090 

UGS 

90.0 

29-wr-1990 

Of19 

TKLE 

0.000 

UGG 

35.0 

26Mr-1990 

IJI19 

UHKOri 

0.020 

UGS 

25.0 

2A-«r-1990 

UI19 

UHK071 

0.020 

UGG 

20.0 

26-wr<1990 

11119 

UHK071 

0.010 

UGG 

Sita:  OGEE  0MO<0G'SS 

SAM9I.E 

depth  (ft) 

SAMKE 

DATE 

TEST 

HETNOD 

8001  COHaOTUTIOM 

UNITS 

25.0 

27-Mr-1990 

99 

Noa 

0.010 

UGG 

10.0 

27-«r-1990 

2001 

MG 

0.100 

UGG 

5.0 

27-MW-1990 

J019 

AS 

11.400 

UGG 

10.0 

27-aM’-1990 

J019 

AS 

s.soo 

UGG 

15.0 

27-wr-1990 

«19 

AS 

4.200 

UGG 

20.0 

27-flir-t990 

2019 

AS 

4.100 

UGG 

25.0 

27-wr*1990 

2019 

AS 

3.200 

UGS 

30.0 

27-Mr-1990 

2019 

AS 

2.200 

UGG 

35.0 

27-MMr-1990 

2019 

M 

1.000 

UGS 

M«r  13,  1991  Inatallatton:  Slarra  Or!i>«anea  Oapat  Pa«a  U 

Analytical  laaulta  tor  ,jiaiieal  Sait 
Preau  01-jan*?5  Tos  l3-aap*91 
(laalMna  iT  and  NO  ara  oetudad) 


Site:  MNE  ONO-Oa-SI  (eantinuad) 


SAMPLE  SAMPLE 

3EPTH  (ft)  DATE 

TEST 

METMOO 

CQHPQUNO  aOOL  COHCEMTEATtOH 

UNITS 

<.0.0 

27-«*r-l990 

J019 

AS 

4.400 

ucc 

4S.0 

27-«*r-t990 

J0 19 

At 

3.700 

UC6 

so.o 

27-Mr-1990 

J019 

AS 

4.700 

UCC 

60.0 

27-a«r-1990 

J0 19 

AS 

11.700 

UCC 

ro.o 

27-<wr-1990 

J019 

AS 

9.300 

ucc 

30.0 

27-iMr-1990 

J019 

AS 

7.400 

ucc 

90.0 

27-a«r-1990 

J019 

At 

6.300 

ucc 

9S.0 

27-iwr-1990 

J019 

AS 

2.aoo 

ucc 

50.0 

27-Mr-1990 

J019 

AS 

4.900 

ucc 

5.0 

Z7-mf  1990 

JS11 

lA 

245.800 

ucc 

15.0 

27-iMr-1990 

J$11 

U 

163.900 

ucc 

25.0 

27-aar-1990 

J$11 

SA 

143.400 

ucc 

30.0 

27-aMr-i990 

JS11 

tA 

73.400 

ucc 

35.0 

27-a«r-1990 

JS11 

SA 

57.400 

ucc 

40.0 

27-<wr-1990 

JS11 

tA 

110.600 

ucc 

45.0 

27-aMr-l990 

JS11 

BA 

166.300 

ucc 

50.0 

27-wr-1990 

JS11 

tA 

121.000 

ucc 

60.0 

27-<Mr-1990 

JS11 

BA 

92.600 

ucc 

ro.o 

27-wr-1990 

JS11 

tA 

ia.700 

ucc 

90.0 

27-aHr<1990 

Jtll 

lA 

136.000 

ucc 

95.0 

27a«r<1990 

JS11 

tA 

203.200 

ucc 

50.0 

27-wr<1990 

JS11 

BA 

ia.100 

ucc 

50.0 

27-(Mr-1990 

JS11 

HO 

2.400 

ucc 

60.0 

27-W1990 

JS11 

MO 

2.300 

ucc 

ro.o 

27-aar-i990 

JS11 

HO 

2.200 

ucc 

50.0 

27-i*f1990 

JS11 

HO 

2.300 

ucc 

5.0 

27-aa<-1990 

JS11 

PB 

7.500 

ucc 

25.0 

27-aHr-1990 

JS11 

PB 

12.000 

ucc 

70.0 

27-<wr-1990 

JS11 

PB 

13.600 

ucc 

90.0 

27-aarM990 

JS11 

PB 

21.500 

ucc 

5.0 

27-air- 1990 

JS11 

V 

55.100 

ucc 

TO.O 

27-wr-l990 

JS11 

V 

20.900 

ucc 

15.0 

27-a«r-l990 

Jtll 

V 

57.500 

ucc 

25.0 

27-aM-1990 

Jtll 

y 

35.800 

ucc 

30.0 

27-air- 1990 

JS11 

V 

27.100 

ucc 

40.0 

27-air- 1990 

Jtll 

V 

36.400 

ucc 

45.0 

27-aM-1990 

jail 

V 

».400 

ucc 

50.0 

27-aw-1990 

jail 

V 

46.200 

ucc 

60.0 

27-aM’-1990 

jail 

w 

37.000 

ucc 

70.0 

27-aw-1990 

jail 

V 

32.700 

ucc 

90.0 

27-aM-1990 

jail 

y 

40.800 

ucc 

95.0 

27-aM-1990 

jail 

V 

52.900 

ucc 

50.0 

zr-mr-im 

jail 

y 

50.100 

ucc 

5.0 

27-aM>-1990 

jail 

ZH 

67.200 

ucc 

15.0 

27-aw-1990 

jail 

a 

60.500 

uoc 

45.0 

27-aM‘-1990 

jail 

a 

59.300 

ucc 

95.0 

27-aM-1990 

jail 

a 

66.200 

ucc 

Mar  13,  1991 
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Inatallation:  Slarra  Or««anca  Oapet 
Analytical  taauUa  for  c>ia«ica(  Soil 
Arc**  01-jan*7S  To:  lS*«Br*9l 
(■oolaans  lt  and  mo  arc  Mctuoad) 


Sita:  M»f  OW-QO-M  (continued) 


SAMPLE 
9EPTH  1 

SAMPLE 

(ft)  OATE 

TEST 

METHOD 

CONPOUNO 

•OOL  COHCENTEATIOM 

UNITS 

SO.O 

27-aar-1990 

JS11 

2M 

58.S00 

uoe 

15.0 

27-wr-1990 

LMia 

12EPCH 

0.110 

UGC 

20.0 

27- wr- 1990 

LHia 

12EPCH 

0.100 

uoe 

35.0 

27-Mr-1990 

LM18 

12EPCN 

o.oao 

uoe 

40.0 

27-(air-1990 

LNia 

UHKS12 

0.110 

UG6 

50.3 

27-aar-1990 

LMia 

UHKS12 

0.070 

UG6 

60.0 

27-wr-1990 

LMia 

UMKS12 

0.100 

UC6 

70.0 

27-Mr-1990 

LMia 

UMCS12 

0.100 

UG6 

80.0 

27-W1990 

LMia 

UMC512 

0.100 

uoe 

90.0 

27-wr-1990 

LMia 

UINC512 

0.110 

uoe 

95.0 

27-wr-1990 

LMia 

UIKSIE 

0.120 

uoe 

50.0 

27-«Mr-1990 

LMia 

UHKS12 

0.110 

uoe 

3S.9 

27-aBr-1990 

LM19 

MECMS 

0.000 

uee 

70.0 

27-aar-l990 

LM19 

HECANS 

0.000 

U66 

5.0 

27-aar-1900 

LM19 

TECLE 

0.020 

uee 

15.0 

27-aBf-1990 

LM19 

UHK071 

0.010 

uee 

10.0 

27-aar-1990 

LN19 

UIIK071 

0.020 

uee 

5.0 

27-iwr<1990 

LM19 

UHK071 

0.010 

uee 

Sita:  aoaE  OMO-09-a 

SAMPLE 

SAMPLE 

TEST 

OEPTH  (ft)  OATE 

METHOD 

COMPOUHO 

Boot.  COHaMTUTKM 

UNITS 

5.0 

28-iMir-19eO 

JD19 

AS 

U.100 

uee 

10.0 

28-<air-1990 

JD19 

AS 

a.MO 

uee 

15.0 

28-«ir-1990 

JD19 

AS 

7.100 

uee 

20.0 

2a-Mir-1990 

JD19 

AS 

2.900 

uee 

25.0 

28-dir-1990 

2019 

AS 

1.700 

uee 

30.0 

2a-Mar-1990 

2019 

AS 

2.700 

uee 

35.0 

EB-wr- 1990 

2019 

AS 

1.800 

uee 

40.0 

2a-daf19W 

2019 

AS 

2.800 

uee 

45.0 

2a-MM-19W 

2019 

AS 

3.400 

uee 

SO.O 

2a-aar-1990 

2019 

AS 

7.500 

uee 

60.0 

2a'«ar-19W 

2019 

AS 

s.aoo 

uee 

70.0 

2a-«ar<19W 

2019 

AS 

14.500 

uee 

80.0 

2a-aM»1900 

2019 

AS 

3.500 

uee 

90.0 

2a-Mar-19W 

2019 

AS 

4.300 

uee 

50.0 

2a-«ar-1990 

2019 

AS 

7.500 

uee 

5.0 

2a-aBr*1«aO 

2811 

BA 

277.500 

uee 

10.0 

2a-aar*19W 

2811 

BA 

105.800 

uee 

15.0 

2a-aar-199a 

2811 

BA 

139.100 

uee 

25.0 

2a-aar-1990 

2S11 

BA 

133.100 

uee 

30.0 

a-aar-1990 

2S11 

BA 

81.700 

uee 

ttr  )3,  1991 


Irwtallction:  Sierra  Ordnance  Oapet  eat#  1* 

Analytical  laaulta  for  chaancal  Soil 
trmi  01-jar-75  To:  i3-«ar-9l 
(leolaana  lT  and  NO  are  axclgdad) 


Site:  KMC  OHO-09-SI  (continuad) 


sample  sample 

DEPTH  (TT)  DATE 

TEST 

METHOD 

COMPOUND 

800L  CONCENTNATIOM 

UNITS 

40,3 

28-inar-i990 

4S11 

U 

90.900 

UCC 

.5,0 

28-aBr-1990 

JS11 

lA 

109.300 

uce 

50.0 

28-iaar-1990 

JS11 

lA 

181.300 

UGG 

60.0 

28-wr-1990 

JS11 

8A 

78.400 

UCC 

TO. 3 

28-illBr-1990 

jsn 

SA 

223.600 

UCC 

30.3 

28-<wr-1990 

JS11 

lA 

61.800 

UCC 

90.3 

28-iiHr-I990 

JSIl 

W 

196.500 

UCC 

50.0 

28-iaar-1990 

JS11 

8A 

99.900 

UCC 

50.0 

28-iaar-1990 

JS11 

MO 

2.800 

UCC 

TO.O 

28-aMr-199a 

JS11 

MO 

4.700 

UCC 

50.3 

28-«dr-1990 

JS11 

NO 

2.300 

UCC 

25.3 

28-iMr-199a 

JS11 

P8 

19.200 

UCC 

30.0 

28-iMr-1990 

JS11 

Pt 

21.800 

UCC 

50.0 

28-<Mr-i990 

JS11 

P« 

7.700 

UCC 

90.3 

28-«ar-1990 

JS11 

PS 

8.700 

UCC 

5.0 

28-aMr'1990 

JS11 

V 

53.500 

UCC 

10.0 

28-aar-l990 

JS11 

V 

30.200 

UCC 

15.0 

28-Mr-1990 

JS11 

V 

52.900 

UCC 

25.0 

28-Mr-1990 

JS11 

V 

44.500 

UCC 

30.0 

28-Mr<1990 

JS11 

V 

36.300 

UCC 

35.0 

28-iaar-l990 

9S11 

V 

22.600 

UCC 

40.0 

28-(iir-1990 

JS11 

V 

26.700 

UCC 

45.0 

28-<Mr*l990 

J$11 

V 

35.900 

UCC 

50.0 

28-Mir'l99a 

JS11 

V 

51.500 

UCC 

60.0 

28-Mr-1990 

JS11 

V 

33.500 

UCC 

ro.o 

28-aMr-1990 

JS11 

V 

57.600 

UCC 

30.0 

28-ii«r-199Q 

JS11 

V 

49.400 

UCC 

90.0 

2a-H«r>1990 

4$11 

y 

60.600 

UCC 

50.0 

28-iwr-1990 

JS11 

V 

35.100 

UCC 

5.0 

28-Mr-1990 

4S11 

ZH 

72.200 

UCC 

25.0 

28-ddr*1990 

4811 

ZN 

58.500 

UCC 

50.0 

28-Mr-1990 

4811 

ZM 

60.900 

UCC 

90.0 

28-«ir-1990 

4811 

ZM 

66.900 

UCC 

5.0 

28-iaar- 1990 

4r02 

CRNDC 

0.700 

UCC 

5.0 

28-«idr-l990 

LMIf 

IMKSIZ 

0.220 

UCC 

Mir  13,  mt 


PH*  17 


Inataltation:  Slarr*  Or«^ane■  Bapet 
Analytical  laaulta  for  Chaaical  Soil 
froa:  01-jan*75  To:  13-aar*91 
(looloana  lT  and  NO  art  txeludad) 


Sitt:  •Odl  0MO*10-SI 


SAMPLE 

SAMPLE 

TEST 

BEPTH  (ft)  BATE 

NCTMOO 

COMPOUNO 

HOL  COHaMTUTiaH 

90.3 

29-tar- 1900 

J801 

HC 

0.100 

5.0 

28-aMr-1990 

4019 

AS 

9.300 

50.0 

28-tar- 1990 

4019 

AS 

3.500 

10.0 

28-aar-1990 

4019 

AS 

8.900 

15.0 

28-Mr-l990 

4019 

AS 

10.400 

20.0 

28-tar- 1990 

4019 

AS 

6.500 

25.0 

28-tar-1990 

4019 

AS 

1.300 

30.0 

28-aar-1990 

4019 

AS 

1.400 

40.0 

2a-wr-1990 

4019 

AS 

10.000 

45.0 

28-iMr-1990 

4019 

AS 

2.900 

50.0 

28-Mr-1990 

4019 

AS 

4.000 

80.0 

29-*ar-1990 

4019 

AS 

4.200 

60.0 

29-aHr-1990 

4019 

AS 

10.600 

70.0 

29-tar-1990 

4019 

AS 

2.800 

80.0 

29-aar-1990 

4019 

AS 

4.400 

90.0 

29-aNr-1990 

4019 

AS 

11.000 

5.0 

28-<Mr-1990 

4S11 

8A 

260.900 

10.0 

28-tar- 1990 

4S11 

SA 

140.300 

15.0 

28-tar- 1990 

4111 

8A 

247.500 

20.0 

28-aar-1990 

4S11 

a* 

73.800 

30.0 

28-tir-1990 

4S11 

8« 

75.600 

40.0 

28-aar-1990 

4S11 

8A 

140.400 

45.0 

28-tar- 1990 

4811 

8« 

118.400 

50.0 

28-tar-1990 

4811 

SA 

206.400 

50.0 

28-<wr-1990 

4811 

BA 

167.200 

60.0 

29-tar- 1990 

4811 

BA 

480.600 

70.0 

29-tar- 1990 

4811 

8A 

208.400 

80.0 

29-tar- 1990 

4811 

BA 

99.500 

90.0 

29-tar- 1990 

4811 

BA 

196.700 

80.0 

29-aHr-1990 

4811 

BA 

193.300 

5.0 

28-tar- 1990 

4811 

MO 

2.000 

15.0 

28-tar- 1990 

4811 

NO 

9.300 

40.0 

28-aar-1990 

4811 

HO 

4.100 

60.0 

29-tar-1990 

4811 

HO 

3.900 

5.0 

28-aar-1990 

4811 

PO 

16.100 

40.0 

28-tar- 1990 

4811 

PO 

9.600 

60.0 

29-tar- 1990 

4811 

PO 

17.000 

90.0 

29-aar-1990 

4811 

PO 

18.100 

5.0 

28-aar-1990 

4811 

V 

49.900 

10.0 

28-tar- 1990 

4811 

V 

34.700 

15.0 

28-aar-1990 

4811 

V 

66.300 

20.0 

28-aar-1990 

4811 

V 

24.100 

30.0 

28-tar- 1990 

4811 

V 

32.900 

40.0 

28-tar- 1990 

4811 

V 

49.400 

45.0 

28-aar-1990 

4811 

V 

37.000 

50.0 

2S-tar-1990 

4811 

y 

99.900 

UNITS 


UCC 


Kar  13.  1991 


9h«  18 


Inttallatien:  Slarra  Or«Mne«  Oaget 
Analytical  (aaultt  *or  ChMieai  Sail 
Ara*j  01-jao*75  To:  13*«ar*91 
(■eolaara  LT  and  NO  art  axcluoad) 


Sita:  MiC  OMO-10-Sa  (continuad) 


sample  sample 

3EPTH  DATE 


50.0 

28-aar-1990 

60.0 

29-«Br-1990 

70.0 

29-«iar-i990 

SO. 3 

29-aMr-1990 

90.0 

29-«ar-1990 

ao.o 

29-aar-1990 

5.0 

28-«ar- 1990 

15.0 

28-aar-1990 

50.0 

28-a«r-199a 

60.0 

29-Mr-1990 

70.0 

29-iMr-1990 

90.0 

29-Mr-l990 

80.0 

29<iMr-1990 

5.0 

28-a«r-199d 

10.0 

28-Aiar*1990 

5.0 

28-Mr-1990 

15.0 

28-Mf1990 

5.0 

28>«Bf1990 

5.0 

28*a»r-1990 

5.0 

28-<air-1990 

5.0 

28'a«r-1990 

5.0 

28>aw1990 

60.0 

29-dir-1990 

70.0 

29-Mar' 1990 

80.0 

29-MBr-1990 

90.0 

29-MBr-199q 

15.0 

28-adr-1990 

10.0 

28-air -1990 

10.0 

28-air- 1990 

15.0 

28-aM-1990 

60.0 

29-air- 1990 

70.0 

29-aw-1990 

5.0 

28-air- 1990 

60.0 

29-aM-1990 

70.0 

29-aiP'1990 

90.0 

29-aw’-1900 

60.0 

29-dM-1900 

TEST 


METHOD 

COHPOUNO 

JS11 

V 

JS11 

y 

JS11 

V 

JS11 

V 

JS11 

V 

JS11 

V 

JS11 

2M 

JS11 

ZM 

JS11 

ZM 

JS11 

ZH 

JSIt 

ZM 

JS11 

ZH 

JS11 

ZM 

jro2 

CHMEX 

LH10 

HPCL 

LM18 

12IPCH 

LM18 

82IHP 

LM18 

TCLEA 

LH18 

iaw536 

LM18 

UHKS3a 

LUIS 

UHK3S9 

LMIO 

uwcsv 

LM18 

UHKS09 

LM1S 

IIHKS89 

LM18 

UHK389 

LM18 

umat9 

LM18 

IMKOU 

LM1S 

UMK661 

LM18 

IMK86S 

LM18 

UHK668 

Ut19 

0002 

uno 

UI19 

T8CU 

UI19 

TKU 

Ml* 

TOCU 

LII19 

TKU 

LMIf 

UK129 

■OOL  CadCEMTUTIOM 

51. 100 

107.400 

68.700 

47.000 

70.400 

ss.aoo 

141.700 

73.900 

59.100 
108.200 

67.400 
63.600 
58.SOO 

1.200 

0.010 

0.100 
0.920 
0.210 
0.100 
0.100 
0.  too 

0.520 

0.900 

0.700 

0.210 

0.120 

0.100 

0.090 

0.310 

0.770 

0.210 

0.030 

0.010 

0.220 

0.090 

0.020 

0.030 


UHITS 


iiiSiif  ISiEEIilEliiiEE  i  i 


Mar  13,  1991 


Mata  19 


Inatallatian:  Siarra  Ordrwnea  Oapet 
Anatyticat  (atulta  for  cnaaieat  Sail 
Mrot:  01-jao-75  Tos  13-«tr-91 
(■oolaana  lt  and  NO  ara  aaetudad) 


Sita:  Mat  OMO-II-SI 


SAMPLE 

SAMPLE 

TEST 

OEPTN 

ft)  DATE 

method 

4S.0 

30-(Mr-1990 

J019 

S.O 

30-aar-1990 

J019 

10.0 

30-Mr*199O 

J019 

15.0 

ZO-mr- 1990 

J019 

20.0 

30-wr-1990 

J019 

25.0 

30-iaar-l990 

J019 

30.0 

30-iMr-1990 

J0 19 

35.0 

30-«Br-1990 

J019 

40.0 

30-iMr-1990 

J019 

45.0 

30-Mr-1990 

J019 

50.0 

30-Mr-1990 

J019 

ao.o 

30-Mr-1990 

J019 

70.0 

30-tMr-1990 

J019 

80.0 

30-a«r-1990 

J019 

90.0 

30-Mr-199O 

J019 

5.0 

30-a«r<1990 

JS11 

10.0 

30-Mar- 1990 

JS11 

15.0 

30-Mar- 1990 

JS11 

20.0 

30-Mar- 1990 

JS11 

25.0 

30-Mar- 1990 

JSII 

30.0 

30-Mar- 1990 

JSII 

40.0 

30-Mr-1990 

JSII 

45.0 

30-Mar- 1990 

JSII 

50.0 

30-Mr-199O 

JSII 

M.O 

30-Mar- 1990 

JSII 

70.0 

30-wr-1990 

JSII 

80.0 

30-MBr-1990 

JSII 

90.0 

30-aar-1990 

JS11 

45.0 

30-Mar- 1990 

JSII 

5.0 

30-Mar- 1990 

JSII 

15.0 

30-Mar- 1990 

JSII 

20.0 

30-aar-1990 

JSII 

25.0 

30-aar-1990 

JSII 

60.0 

30-aar-1990 

JSII 

70.0 

30-Mar- 1990 

JSII 

5.0 

30-Mar- 1990 

JSII 

10.0 

30-aar-1990 

JSII 

15.0 

30-Mar- 1990 

JSII 

20.0 

30-MBr-1990 

JSII 

5.0 

30-aBr-19N 

JSII 

10.0 

30-aar-1990 

JSII 

15.0 

30-aBr-1990 

JSII 

20.0 

30-aar-19t0 

JSII 

25.0 

30-nar-199e 

JSII 

30.0 

30-MBr-1990 

JSII 

40.0 

30-aar-1990 

JSII 

45.0 

30-aar-1990 

JSII 

COMtOM  MOl  CatCtNTUTIQH 


AS 

2.600 

AS 

11.000 

AS 

9.200 

AS 

5.200 

AS 

8.400 

AS 

S.100 

AS 

2.700 

AS 

9.300 

AS 

5.100 

AS 

3.200 

AS 

2.700 

AS 

6.100 

AS 

3.200 

AS 

4.300 

AS 

3.400 

SA 

2S7.300 

BA 

224.S00 

SA 

302.200 

SA 

130.100 

BA 

220.200 

SA 

120.900 

EA 

S7.Q00 

SA 

203.900 

SA 

66.400 

BA 

13S.300 

BA 

232.000 

BA 

50.600 

BA 

ss.aoo 

BA 

253.700 

NO 

1.900 

HO 

2.100 

HO 

3.700 

NO 

2.200 

NO 

2.500 

HO 

2.200 

PO 

16.400 

PS 

10.700 

PO 

9.700 

PO 

S.100 

V 

43.300 

V 

4.. 300 

w 

100.500 

V 

50.600 

V 

76.000 

w 

3S.300 

V 

29.600 

V 

56.300 

UNITS 


M*r  1],  1991 


fat*  20 


Installation:  Slarra  QrAianea  Oapot 
Analytical  taaulta  fof  Chaaieal  Soil 
frcn:  01'jan-7S  To:  t3*aay*l 
(loolaana  IT  and  no  ara  ueludad) 


Sita:  MU  OMO-11-SO  (cantinuad) 


SAMP(.E 

SAMPLE 

TEST 

06PTM  (ft) 

DATE 

NETHOO 

50.3  50-(Bar-1990  J$11 


60.0 

30-aar-1990 

JS11 

70.0 

30-nar-1990 

JS11 

SO. 3 

50-a«r'1990 

JS11 

90.0 

50-aar-l990 

4S11 

45.0 

50-aar-1990 

JS11 

10.0 

30-aar-1990 

JS11 

15.0 

30-iaar-l990 

ail 

25.0 

30-«ar-1990 

JS11 

45.0 

30-a«r-1990 

JS11 

70.0 

30>aar-l990 

an 

45.0 

30-Mr>1990 

an 

15.0 

30-iwr-1990 

LHIO 

15.0 

30-9ar-1990 

LM10 

15.0 

30-a«r-1990 

LHIO 

15.0 

30-aMr-199O 

LHIO 

20.0 

30-aMr-1990 

LHIO 

15.0 

30-aMr*1990 

Dill 

80.0 

30*a«n'1990 

LMIE 

90.0 

30*aar-1990 

LMIt 

15.0 

30'aafi9W 

LMia 

15.0 

30-aM>M9W 

Util 

15.0 

JO-wlW 

Ut1» 

20.0 

30>aar>1990 

UI1S 

25.0 

30>wl990 

LMIE 

15.0 

30-aar-l990 

LM1I 

15.0 

30'tar-1990 

LMIE 

20.0 

30-aafl9W 

LMIE 

15.0 

30-dar'i990 

LMIE 

20.0 

30-a»r-l990 

LMIE 

25.0 

30-a«r-1990 

LMIE 

15.0 

30*a«r*19W 

LMIE 

20.0 

30>aM’-1MO 

LMIE 

25.0 

30>w1M0 

LMIE 

15.0 

30-aM'M«N 

LMIE 

20.0 

30-W1M0 

LMIE 

25.0 

30-dM-19M 

LMIE 

15.0 

30-aiM<ino 

LMIE 

20.0 

30-W19I0 

LMIE 

25.0 

30-diP<19N 

LMIE 

25.0 

30-aapMMO 

LMIE 

15.0 

LMIE 

25.0 

30-dM-1«M 

LMIE 

15.0 

M-aar>1«W 

LMIE 

20.0 

30-dM»1«W 

LMIE 

25.0 

30>ddr*1«W 

LMIE 

COMPOUNO  MOL  COHCCMTUTIOd 


V 

35.900 

V 

6E.000 

V 

7*. 500 

V 

53.700 

V 

30.500 

V 

63.400 

2M 

64.700 

2M 

125.800 

ZN 

6*.600 

2H 

68.900 

ZM 

7S.600 

ZM 

7*.000 

aLOEN 

0.060 

PPOOO 

2.230 

PPOM 

O.OM 

ppoot 

2.560 

PPOOT 

0.010 

laoai 

76.630 

12EPCN 

o.no 

12IPCH 

0.110 

lAKLE 

23.600 

^Aiwn 

22.500 

2TMW 

44.9*0 

2TMP0 

2.100 

2TMPO 

0.3SO 

C12 

5.6M 

C13 

112.4*0 

C13 

1.059 

CU 

56.240 

CU 

2.100 

C1« 

0.1M 

CIS 

112.4*0 

CIS 

2.100 

CIS 

0.470 

C1E 

56.240 

C14 

2.100 

C1E 

0.700 

ar 

56.260 

cir 

3.190 

C17 

0.3*0 

C1E 

0.230 

Cl* 

33.790 

Cl* 

0.390 

CM 

22.900 

CM 

1.090 

CM 

0.230 

UNITS 


f if fiffi  fiiiiiiliiii 


N*r  13,  1991  Inatallation:  tiarr*  Or«Mne*  Oapet  Pu§»  21 

Analrtleal  Ratults  for  aioateal  Soil 
froat  01-jao-75  To:  13*aar-91 
(■oalaana  IT  Ml  MO  art  oxeludad) 


Sfta:  IME  OMO'IVSa  (eontinuad) 


SAMPLE  SAMPLE 

depth  (ft)  DATE 


so.o 

30-aar-l990 

90.0 

30-aar-l990 

so.o 

30-a«r-1990 

45.0 

30-«ar-1990 

15.0 

30-aar-l990 

20.0 

30-aar-l990 

15.0 

30-aar-l990 

15.0 

30-aar-l990 

15.0 

30‘Mar-1990 

15.0 

30-aar-1990 

20.0 

30-aar-l990 

15.0 

30-«ar-1990 

20.0 

30-Mr-1990 

15.0 

30-aAr-1990 

20.0 

30-(aar<  1990 

15.0 

30-«ar<l990 

20.0 

30-a«r-1990 

20.0 

30*«ar- 1990 

25.0 

30-aar*1990 

20.0 

30-aiBr>1990 

20.0 

30-«ar-1990 

5.0 

J0*aBr*l990 

10.0 

30*aBr-1990 

35.0 

30*«6r-1990 

15.0 

30-aar-1990 

25.0 

30-wr-1990 

15.0 

30<wr'1990 

20.0 

30-<aar-1990 

20.0 

30-«ar-1990 

20.0 

30-Mr>1990 

20.0 

30-aar-1990 

25.0 

30*aar-1990 

20.0 

30*«ar-1990 

25.0 

30-aar-1990 

15.0 

3a-aar-t990 

15.0 

30-aar-1990 

15.0 

30-«ar-1990 

15.0 

30-aar*1990 

15.0 

SO-aMr-1990 

15.0 

30-Mar* 1990 

25.0 

SO-aar-1990 

15.0 

30-wr-1990 

15.0 

30-aar-1990 

15.0 

30-aar-1990 

15.0 

30-aar-1990 

15.0 

30-aar-1990 

15.0 

30-aar-1990 

TEST 


METHOD 

COMPQUHO 

lOOL 

LH18 

CHOME 

LM18 

MiC6HS 

LN18 

PNEMOL 

LH18 

PHENOL 

LMIO 

IMS39 

LN10 

UHCS42 

LN18 

UHK343 

LM18 

UHKSS2 

LM18 

UHCSS8 

LM18 

UHK367 

LM18 

UMMS67 

LM18 

UHK974 

LM18 

UMKETa 

LM18 

UHKS79 

LM18 

LMKS79 

LM18 

UHKSaO 

LN18 

UHKSaO 

LN18 

UHKSai 

LM18 

UHKS81 

LN18 

UHKS86 

IM18 

UHKS87 

LM18 

UHKS89 

LM18 

UNKS89 

LMIO 

UHKS89 

LM18 

UHKS92 

Lula 

UHKS92 

LM18 

UMttOt 

UI18 

UHM01 

LJI18 

UHK606 

LMIO 

UHK619 

LM18 

uaui6 

Lilia 

UMtt16 

LMIO 

LII18 

laarayi 

LMIO 

lltTCi 

CT 

LII19 

113NCN 

LII19 

iloa 

11119 

ISOf 

LOIf 

ISCIP 

LMIO 

C8N8 

LMIO 

ai2a2 

LMIO 

rapqi 

LII19 

into 

a2u 

LII19 

aC8H9 

OT 

LII19 

nc6NS 

OT 

LII19 

ICC6NS 

6T 

CQHCEMTUTIOH  LIMITS 


0.S3O 

0.110 

i.a2o 

0.A7O 

a.soo 

0.420 

39.370 

33.730 

la.OTO 

28.120 

0.320 

22.500 

0.110 

16.870 

0.320 

39.370 

0.210 

0.9SO 

0.120 

0.210 

0.320 

0.100 

0.090 

0.090 

28.120 

0.230 

28.120 

0.630 

2.100 

0.210 

0.860 

0.230 

0.760 

0.230 

1.000 

3.960 

0.160 

0.110 

0.050 

1.100 

0.010 

0.570 

0.050 

226.970 

1.000 

1.000 

1.000 


iiiSEiifiEESEE  EEiEEIEEEEEIEEiEEliiilNiEIEEEiiEE 


P»«r  13,  1991 


9t««  22 


InstalUtior:  Slarra  drdnanea  Oapet 
Analytical  (aaulta  far  Choaical  Sail 
frtmi  01*jan-W  Tos  IS-oar-ai 
(loalaoM  IT  and  Ml  art  taeludod) 


Site:  KME  BM)*11-SS  (eontinuad) 


SAMPLE 

DEPTH  (ft) 

SAMPLE 

1  DATE 

TEST 

METHOD 

CQMPQUMO 

MOL 

CONCEMTUTIOH 

•••• 

15.0 

30-aar-l990 

LM19 

McaPE 

0.590 

15.0 

SO-oar-lPOO 

LN19 

TCIEA 

OT 

1.000 

15.0 

30'«wr-1990 

LM19 

.  TCLEI 

CT 

1.000 

25.0 

30-nar-1990 

LH19 

TECLE 

0.030 

15.0 

3Q'iiar-1990 

LM19 

TSCLE 

GT 

1.000 

5.0 

30-Mar-199O 

LM19 

LM07A 

0.010 

25.0 

30-"iar-1990 

LM19 

UW(092 

0.010 

30.0 

3Q-ii«r-199a 

LM19 

UtM092 

0.020 

15.0 

30-ii«ar-t990 

LM19 

UM1096 

0.390 

15.0 

30'MBr-1990 

LM19 

uweo98 

1.120 

15.0 

30- w  1990 

LHt9 

UIM103 

0.590 

15.0 

30-"iafl990 

LH19 

UMC11S 

2.2SO 

50.0 

30-iaar-1990 

LM19 

UNK128 

0.010 

60.0 

30-Mar-1990 

LM19 

UIM128 

0.020 

15.0 

30-'i«ar*1990 

LM19 

LNMTES 

0.590 

15.0 

30-iaar-1990 

LN19 

UIM138 

3.370 

15.0 

30-'HBr-l990 

UI19 

UIM143 

0.590 

15.0 

30-ii»r-199O 

LM19 

XTLEN 

GT 

1.000 

Sita:  SORE 

OHO-12>SI 

sample 

SAMPLE 

TEST 

OEPTH  <fcj 

9ATC 

METNOD 

CONPOUNO  toot 

COWCENTUTION 

5.0 

20-iwr'1990 

J019 

AS 

22.700 

10.0 

20-W1990 

J019 

AS 

3.900 

15.0 

20-nar'1990 

4019 

AS 

9.300 

20.0 

20-Mar*l990 

4019 

AS 

6.200 

25.0 

20-*Br'1990 

4019 

AS 

1.900 

50.0 

20-<«ar'1990 

4019 

AS 

6.200 

35.0 

20'Mar>1990 

4019 

AS 

1.800 

40.0 

20-<Har-1990 

4019 

AS 

9.300 

45.0 

20-«ar'1990 

4019 

AS 

3.900 

50.0 

20-iMr-1990 

4019 

U 

7.100 

60.0 

20-Mar-1990 

X19 

AS 

6.000 

70.0 

20-«ar*1990 

«19 

AS 

6.100 

80.0 

20'«ar*1990 

«19 

AS 

6.500 

90.0 

20-«Wl«90 

J0 19 

AS 

6.900 

95.0 

20'aar'1990 

J019 

AS 

3.700 

20.0 

20-«ir*19W 

J019 

AS 

6.900 

5.0 

20-aM-19N 

J811 

■A 

332.200 

10.0 

20-«r-19M 

Jill 

M 

99.600 

15.0 

20'9M-19N 

Jill 

U 

121.900 

20.0 

20-aar-1990 

Jill 

lA 

111.300 

25.0 

20-aw1990 

Jill 

lA 

19.100 

40.0 

20'aar>1990 

JS11 

lA 

221.300 

UNITS 


<*«r  13,  tWf 
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(natal lation:  tlarra  Or^ianea  Oapat 
Analiftteal  laaulta  for  aiaaieai  Soil 
froas  01-jan*73  To;  IS'oar'^l 
(loolaana  lt  and  ho  ara  aacludad) 


Slta:  KMC  OM-12-10  (eentinuad) 


SAMOIE 

SMNIS 

TfST 

OCPTM  I 

[1t>  0»Tt 

NOTMOD 

4S.0 

20-iiiar-1990 

JS11 

so.o 

20-Mr-1990 

JS11 

20.0 

20-aar-.t9M 

JS11 

60.0 

20-«ar-1990 

JS11 

70.0 

20-iwr-19W 

JS11 

80.0 

20-iMr-1990 

JS11 

90.0 

20-iMr-1990 

JS11 

9i.O 

20-aar-19W 

JS11 

J.O 

20-aar-l990 

J811 

20.0 

20-(wr-l990 

JS11 

60.0 

20'iwr*1990 

JS11 

SO.O 

20-iwr-1990 

JS11 

60.0 

20-««r-1990 

JS11 

s.o 

20-wr-1990 

Jill 

10.0 

20-aar-1990 

JS11 

ts.o 

20->«r>t990 

Jtll 

20.0 

20-(i«r*1990 

JS11 

2S.0 

20-aiar*1990 

JS11 

60.0 

20-iMr<1990 

2811 

65.0 

20-a«r>1«W 

JS11 

SO.O 

20'<«r-t9«0 

JS11 

20.0 

20'Mar>1990 

2t11 

60.0 

20'««ar*1990 

2811 

70.0 

20*iHar*19W 

2811 

80.0 

20-aar<1990 

2811 

90.0 

20-iiiar*190Q 

2811 

95.0 

20-ii«r-1990 

2811 

60.0 

20-W1990 

2811 

SO.O 

20-ii«r-1990 

2811 

60.0 

20-iwr>1990 

2811 

90.0 

20-iiar-19« 

2811 

95.0 

20-W1990 

2811 

60.0 

20-wr>1990 

kMlO 

70.0 

20 -Mar- 19*0 

uii 

80.0 

20-Mar- 1990 

una 

90.0 

20-Mar- 1990 

(Jilt 

95.0 

20-Mar- 1990 

mio 

15.0 

20-aar-1990 

una 

60.0 

20-Mar- 1990 

INI* 

60.0 

20-Mar- 1990 

UI19 

65.0 

20-Mar- 1990 

Ml* 

60.0 

20-Mar-t9*0 

IH19 

S.O 

20-MBr-1**0 

Ml* 

10.0 

20 -Mar- 1990 

UI19 

15.0 

20-Mar- 1990 

mi* 

20.0 

20-Mar- 1990 

LN19 

COMPOUMO 

BOOl.  CQHaHTIUTIQH 

. 

M 

159.000 

86 

20O.Z0O 

lA 

53.500 

lA 

297.600 

tA 

161.000 

BA 

76.800 

BA 

153.700 

BA 

353.900 

MO 

2.300 

NO 

2.700 

HO 

2.700 

MO 

2.200 

M 

22.300 

V 

39.500 

V 

23.200 

V 

36.000 

V 

35.600 

V 

za. too 

9 

63.000 

V 

60.800 

V 

55.700 

V 

22.500 

V 

82.000 

V 

50.900 

V 

67.600 

V 

sa.soo 

V 

82.700 

2H 

69.800 

ZM 

67.600 

2N 

8S.800 

2N 

66.000 

ZH 

93.600 

12PCN 

0.260 

tapcN 

0.230 

lapcH 

0.210 

lapcB 

0.110 

1»CN 

0.2SO 

IBBBU 

0.210 

AOT 

0.020 

aaetfi 

0.030 

aariff 

0.020 

aariff 

0.120 

fCCBHS 

0.000 

Means 

0.000 

MCBHS 

0.000 

Means 

0.000 

UNITS 


SiHaS  2l!IS!i33 


"•r  13,  1991 


InaTilUtiori:  Sierra  Ordnance  Oapet 
Analytical  Saaulta  for  Chemical  Sail 
from:  01-ien*75  To;  IS-aar-OI 
(•oalem  lT  and  ho  are  axeiuoad] 


Site:  SOM  OHO-12-S*  (eontinuao) 


sample 

CEPTtt  (ft; 

SAMPLE 

1  OATE 

TEST 

method 

COMPQUMO  SQOL 

COHCEMTUTIOH 

limits 

5.0 

20-'"or- 1990 

LN19 

IMK071 

0.110 

UCfi 

10.0 

20-inor-1990 

LN19 

IMK071 

0.110 

ucc 

15.0 

20-i«or-1990 

LM19 

'JHK071 

0.210 

UCfi 

20.0 

20*iiiar-1990 

LH19 

UHK071 

0.100 

U6C 

5.0 

20-™ar-i99O 

LM19 

UMK07A 

0.010 

UG6 

10.0 

20-<Mr>1990 

LM19 

UHK076 

0.010 

UC6 

15.0 

20-iiiar-199O 

LN19 

UM070 

0.020 

uoe 

20.0 

20- mar -1990 

LM19 

UIIC076 

0.010 

ucc 

site:  SOPE 

sample  sample  test 

OEPTH  (ft)  OATE  METHOD 

0M0-13-U 

CflMPOUMO  OOOi,  CONCEMTUTtOH 

UNITS 

5.0 

20-«ar*199O 

J019 

AS 

19.200 

UCC 

10.0 

20-«ar'1990 

J019 

AO 

2.400 

UG6 

15.0 

20-i«ar'1990 

J019 

AO 

10.300 

UC6 

20.0 

20-aar-1990 

J019 

AO 

3.600 

ueo 

25.0 

20-iaar*t990 

i0t9 

AO 

3.100 

UCfi 

30.0 

20-iair-1990 

U019 

AO 

3.400 

ucc 

35.0 

20-iaar-1990 

J019 

AS 

1.200 

ucc 

40.0 

20-inBr*1990 

J019 

AO 

0.000 

ucc 

45.0 

2a-mr-1990 

J019 

AO 

3.100 

ucc 

50.0 

20 -ear- 1990 

J019 

AO 

5.500 

ucc 

60.0 

20-«ar>1990 

J019 

AO 

4.200 

ucc 

70.0 

20-iHaft990 

J019 

AS 

0.300 

ucc 

30.0 

20'(aar*1990 

J019 

AS 

0.100 

ucc 

90.0 

20-iHBr*1990 

J019 

AO 

0.300 

ucc 

95.0 

20'iHBr*1990 

J019 

AS 

2.900 

ucc 

50.0 

20*iaBr-1990 

J019 

AO 

3.200 

ucc 

5.0 

20-iHar-1990 

4S11 

0« 

415.000 

ucc 

15.0 

20-iaif1990 

4S1t 

SA 

301.600 

ucc 

20.0 

20'<aw1990 

JS11 

SO 

61.100 

ucc 

25.0 

20'iaBr-1990 

4011 

0* 

123.200 

ucc 

40.0 

20-iair-1990 

4011 

SA 

174.900 

ucc 

45.0 

20-«Br-199Q 

4011 

SA 

1U.900 

ucc 

50.0 

20' wr- 1990 

4011 

SA 

120.300 

ucc 

60.0 

20'Mar'1990 

4011 

SA 

301.400 

ucc 

70.0 

2a'«ar«1990 

4011 

SA 

203.000 

ucc 

50.0 

20'«ar-t99O 

4011 

lA 

122.000 

ucc 

ao.o 

20*aw1990 

4011 

SA 

147.200 

uoo 

90.0 

20*«m-1990 

4011 

SA 

239.700 

uoo 

95.0 

20-W1990 

4011 

lA 

30.100 

uoo 

5.0 

20«ar-1990 

4011 

HO 

3.300 

uoo 

15.0 

20<aar-1990 

4011 

MO 

2.700 

uoo 

40.0 

20Mr-1990 

4011 

MO 

2.900 

ueo 

«»r  13,  1991 
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IrwtalUtfen:  Slarr*  Ordnanea  Oaaet 
Analytical  Caaultt  *or  Oiwical  Soil 
froa:  01-j*n-W  To;  l3-aar-9l 
(laolaara  LT  md  HO  arc  aieludad) 


Sita:  MIC  0M-t3-S0  Icontinuad) 


sample  sample  test 

depth  (ft)  DATE  MCTHOO 


70.0 

20-aar-1990 

JS11 

1S.0 

20-aar-l990 

JS11 

95.0 

20-aAr-1990 

JS11 

5.0 

20-aar-199O 

JS11 

’5.0 

20 -mar- 1990 

JS11 

20.0 

20-aar-1990 

JS11 

25.0 

20-Mr-199O 

JS11 

<.0.0 

20-aar-1990 

JS11 

45.0 

20-aBr-1990 

an 

50.0 

20-aar-1990 

an 

60.0 

20-Mr-199O 

an 

70.0 

20-Mar- 1990 

an 

50.0 

20-iMr-1990 

an 

ao.o 

20-Mar-I990 

an 

90.0 

20-Mar- 1990 

an 

95.0 

20-aar-l990 

an 

5.0 

20-aar-199O 

an 

15.0 

20-iwr-1990 

an 

40.0 

20-nar-199O 

an 

45.0 

20-aar-1990 

an 

60.0 

20-aar-1990 

an 

so.o 

20-Mar- 1990 

an 

90.0 

20-nar-t990 

an 

95.0 

20-nar-1990 

an 

10.0 

20-Mar- 1990 

LNIO 

70.0 

20-Mar- 1990 

UI1« 

JO.O 

20-<aar-1990 

IMIS 

95.0 

20-aar-1990 

LM1S 

70.0 

20-Mar-1990 

IN19 

25.0 

20-Mar- 1990 

UI19 

50.0 

20-Mar- 1990 

LM19 

SO.O 

20aar-1990 

UI19 

Sitai  MM 


COMPaUNO  KOL  CSHCCHTCATIM 


HO 

3.400 

Pt 

ia.2oo 

PO 

12.000 

V 

«r.2oo 

V 

lOt.lOO 

V 

23. 7M 

V 

43.000 

V 

49.300 

V 

44.800 

V 

28.300 

w 

M.700 

V 

44.200 

V 

a.300 

V 

63.000 

V 

60.000 

V 

86.900 

z> 

M.aoo 

2H 

134.400 

2H 

58.200 

2M 

38.100 

211 

84.200 

211 

68.300 

a 

90.200 

u 

99.000 

NPa 

0.010 

12IPCM 

0.220 

12CPCN 

0.230 

IMPCN 

0.240 

UCUf 

0.010 

UHKOSS 

0.010 

uwoss 

0.020 

uwoss 

0.010 

■•01 -HUH 

sample  samplc  rnr 

depth  (ft)  OATf  l«THa  OOMOUM  NOl  CSMCnnATiaM 


0.0 

03-MW’-1990 

J019 

AS 

3.400 

5.0 

03-Mar- 1990 

jei9 

AS 

6.600 

13.0 

03-aar-1990 

J019 

AS 

17.800 

1.0 

03-iwr-1990 

ail 

BA 

347.300 

5.0 

a3Mar-1990 

ail 

BA 

472.000 

UNITS 


U  gliiH  m  g  gggggggggggggggggggggggg 


W  15,  1W1 


u 


(natal (at ion:  Siarra  Ordnanea  Oaoet 
Analytical  laaulta  for  cnaaieai  sail 
Sroat  Ol-jan-^  las  iS-aar-ai 
(loelaana  lT  witf  «  art  aaciuaad) 


Sita:  MIE 

osi-oi-wiA 

(eentinuad) 

SAMPLE 

SAMPLE 

TEST 

3EPTH  (ft 

SATE 

METHOD 

COMPOUM 

■OOL  CONCENTIATtOH 

UNITS 

•3.3 

03 -mar- 1990 

3S11 

lA 

373.400 

uce 

’3.3 

03-«iar-1990 

J$11 

Cl 

31.000 

uce 

13.3 

03-ii»r-l990 

JS11 

MO 

4.000 

uce 

1.3 

03 -par -1990 

J$11 

PE 

7.B00 

UGO 

1.3 

03-PBr-1990 

JS11 

V 

43.100 

UCG 

5.3 

03-iMr-1990 

JS11 

V 

130.200 

UG6 

13.0 

03-ii»r-l99O 

JS11 

V 

100.900 

UCG 

5.3 

03-par-1990 

JS11 

ZM 

73.300 

UGG 

13.0 

03-*ar-1990 

JS11 

2M 

S4.20O 

UG6 

Sitt:  tORE  OSa-02-MyA 


SAMPLE  sample 

3EPTH  (ft)  DATE 

TEST 

METHOD 

COMPOUND 

SOOL  CONCENTUTIOH 

UNITS 

1.0 

04-rMr-1990 

3019 

AS 

2.100 

UCG 

5.0 

04-iaar- 1990 

0019 

AS 

2.300 

UCG 

35.0 

04-iaar-1990 

0D19 

AS 

3.200 

UCC 

40.0 

04-iaar-1990 

JD19 

AS 

12.300 

UCC 

1.0 

OA-paP-1990 

Jtll 

SA 

43S.7QO 

UCC 

5.0 

04-iair-l990 

0111 

SA 

1M.300 

UCG 

33.0 

04-«ir-1990 

Jill 

lA 

72,900 

UCC 

40.0 

04-(aar-1990 

JS11 

SA 

626.300 

UCC 

1.0 

04-iaar*1990 

JS11 

PS 

8.300 

UCC 

1.0 

04-par-l990 

J$11 

V 

34.300 

UCC 

5.0 

04-mar-t990 

JS11 

V 

42.400 

UCC 

35.0 

04-iMr-1990 

JS11 

V 

44.900 

UCC 

40.0 

04-aiar-1990 

JS11 

V 

113.800 

UCG 

Sita:  MIC  0Si>O«-MW 


sample 

OEPTH  (ft) 

SAMPLE 

OATI 

TEST 

METHOD 

c»»ou» 

SOOi.  COMCSIlTIATiaH 

UNITS 

I.O 

0S-faar't99O 

J019 

AS 

7.700 

UCC 

3.0 

09-MM-1990 

J019 

AS 

2.600 

UCC 

20.0 

05-MPr-1990 

J019 

AS 

3.200 

UCC 

1.0 

03-MM-1990 

JS11 

SA 

319.700 

UCC 

3.0 

J811 

U 

72.300 

U8S 

20.0 

JS11 

SA 

146.000 

UOS 

1.0 

0S-«m»199O 

JS11 

PS 

18.900 

use 

1.0 

OS-MM-ISSO 

JS11 

w 

49.700 

use 

5.0 

OS-pm-1990 

JS11 

V 

10.200 

use 

20.0 

OS-MU'- 1990 

JS11 

V 

91.000 

UOS 

Mar  13,  1991 


Pa§a  27 


InttalUtien:  Sierra  Ortfianet  Oaset 
Analytical  Saaulta  for  CMateal  Sail 
froa:  01-jan*n  Ta:  13-a«r*91 
(leelaara  LT  and  NO  ara  aaeiudad) 


Sica:  KMC  OSI-OA-MIM  (eantinuad) 


SAMPLC 

SAMNIC 

TEST 

3E9TH  (ft) 

DATE 

MCTMOO 

COHMUNO  EOOI.  CONCCHTUTION 

1.0 

03-iwr-199O 

JS11 

ZM  79.900 

Si 

ita:  MEC 

TNT-07-U 

sample 

SAMPLE 

TEST 

depth  ( 

:ft)  DATE 

METHOD 

COMPOUNO 

lOOL  concehteation 

3S.0 

03-apr-1990 

J015 

SC 

0.400 

5.0 

03- wr- 1990 

J019 

AS 

3.500 

10.0 

03-apr-1990 

J019 

AS 

2.900 

is.o 

03-Apr-1990 

J019 

AS 

9.700 

20.0 

03-aer-1990 

J019 

AS 

4.700 

25.0 

03-aer-1990 

J0 19 

AS 

4.900 

30.0 

03-apr-l990 

J019 

AS 

5.400 

35.0 

03-apr>1990 

J019 

AS 

4.200 

1.0.0 

03-apr<l990 

J019 

AS 

4.400 

45.0 

03-apr>t990 

J019 

AS 

9.400 

50.0 

03*aMr'1990 

J019 

AS 

4.000 

55.0 

03-apr-1990 

jei9 

AS 

14.900 

40.0 

03'apr-1900 

J0 19 

AS 

4.200 

35.0 

03*aor*1990 

LU12 

2MTHT 

2.300 

35.0 

03-apr*1990 

LW12 

2AONT 

0.900 

35.0 

.  03apr*1990 

LU12 

TETEYL 

0.000 

Sita;  lOEC 

TNT-OS-M 

SAMPLE 

SAMPLE 

TEST 

depth  (ft 

DATE 

MCTNOO 

COMPOUNO 

SOOL  CONCSNTEATIOH 

5.0 

03-aNr-1990 

J019 

AS 

9.200 

10.0 

03-WP-1990 

J019 

AS 

3.700 

15.0 

03-a«r-1990 

J019 

AS 

2.000 

20.0 

03-aNP*1990 

J019 

AS 

7.000 

25.0 

03-apr-19«0 

J019 

AS 

3.000 

30.0 

03-INP-1990 

J019 

AS 

2.000 

35.0 

03-apr-1990 

J019 

AS 

3.200 

40.0 

03-apr-19W 

J019 

AS 

4.200 

45.0 

03-apr-1990 

J019 

AS 

3.200 

50.0 

03-apr<1990 

J019 

AS 

4.400 

55.0 

03-aor-1990 

J019 

AS 

14.200 

35.0 

03-^-1990 

J019 

AS 

3.300 

JS11  NO 


29.M0 


UNITS 


UCC 


UNITS 


UCC 


S.O  03-apr-1990 


UG8 


iiiMiiiSiiS;;  212  222222222222 
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PH«  2B 


Inatadation:  Siarra  OrttMnea  Oapec 
Anatrtieat  (aauUa  tor  Chaaiteal  Sail 
Proaii  01'jan-n  To:  lS-«ar-9l 
(loolaona  iT  and  no  ara  aaciudad) 


Sita:  MM  TNT-Q9-St 


SAMaiE  $AMai.t 

OEPTM  (ft)  OATI 

3.0 

33ior-1990 

10.0 

33-ior-1990 

13.3 

03'apr- 1990 

20.3 

33-ipr-1990 

23.0 

03-aor-1990 

30.0 

03-apr-1990 

33.3 

33-apr-1990 

40.3 

03-ior-1990 

43.0 

03-aer-t99O 

30.3 

03-ipr-1990 

33.0 

03-aor-1990 

33.0 

33-iar-1990 

3.3 

33-ao<--1990 

33.0 

33-apr-1990 

TfST 


MCTNOD 

COMPOUNO 

J019 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J0 19 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

J019 

AS 

JS11 

P« 

JS11 

ZH 

MOi.  CQHCtHTUTiaH 

s.aM 

3.200 

6.S00 

3.100 

3.300 

3.700 

3.100 

3.000 

3.2M 

3.700 

10.700 

*.600 

13.100 

6*.aoo 


Sita:  Mac  ThT-IO-SS 


SAMPIC  SAMaiC  TCST 

SCPTH  (it}  OATf  NCTMOD  COMaOUNO  lOOt  CONaMTUTIOM 


3.0 

02aor-1990 

J019 

AO 

B.900 

10.0 

02-AOf19W 

J019 

AS 

4.100 

13.3 

OZ-apr-IOBO 

J019 

AS 

S.300 

20.0 

02*tpr'1990 

J019 

AO 

9.200 

23.0 

02-apr-1990 

J019 

AS 

4.400 

30.3 

02-tef1990 

J019 

AS 

4.400 

33.0 

02-tor<1990 

J019 

AS 

2.700 

40.0 

OZ-apr-lCOO 

J019 

AS 

A.SOO 

43.0 

32-aer-1990 

J019 

AS 

1.A00 

30.0 

a2-aar-1990 

J019 

AS 

11.000 

33.0 

02-aor-19*0 

JD19 

AS 

*.700 

3.0 

02-t«r-19N 

JCII 

as 

S.300 

13.0 

02-apr- 1990 

J011 

a 

37.700 

30.0 

32-apr-1990 

J911 

a 

*9.000 

33.0 

02-iar-1990 

JOII 

a 

*2.400 

43.0 

02-aor-1990 

4011 

a 

72.400 

33.0 

02-apr- 1990 

4011 

a 

86.300 

33.0 

02-apr- 1990 

IN19 

MCSH9 

0.000 

13.0 

02-apr- 1990 

UI19 

uwon 

O.OM 

UNITS 


Si  iiilSI  SSSiSiiiSiS  i  ;  IS  SSSSSSSSSSSS 


n*r  ?3,  )991 


29 


lnat«((atfen:  Slarr*  Optf«net  0«pet 
Analytical  (aauUa  for  cnaaieal  Soil 
SroB*  Q1*jan'79  To;  13-Mar*9t 
(loelaam  LT  ««l  NO  ara  aieiuoad) 


$*ta:  mi  tnt-ii-m 


sample  SAMPlt 

aEPTH  (ft)  OATI 

TUT 

MITMOD 

5.0 

02-MM-1990 

J0 19 

10.0 

02-aor-1990 

J019 

15. (' 

02-aor-1990 

JD19 

20.0 

02-aBr-1990 

J019 

25.0 

02-W1990 

J019 

30.0 

02-«)r-1990 

J019 

35.0 

02- aor- 1990 

J019 

40.0 

02-asr-1990 

J019 

45.0 

02-apr'199O 

J019 

50.0 

02-apr-199O 

J019 

35.0 

02-apr-1990 

J019 

15.0 

02-tpr*1990 

JS11 

35.0 

02'apf *1990 

U»19 

Si  to;  mi 


SAMPLC 

SAMPII 

TEST 

OEPTN  I 

[ff>  DATE 

METNOO 

40.0 

04-aor'1990 

J019 

5.0 

04-tor*l990 

J019 

10.0 

04'aer'1990 

J019 

15.0 

0**aor*l990 

J019 

20.0 

0A*apr*1990 

J019 

25.0 

04*apr' 1990 

J019 

30.0 

04-apr<1990 

J019 

35.0 

04-apr*1990 

«19 

40.0 

0A-iBr*1990 

J019 

45.0 

04-aBr-1990 

J019 

50.0 

04>a«r-1990 

J019 

35.0 

04-apr-l990 

Jill 

40.0 

04>apr'1990 

UI19 

5.0 

0A-a«r-199O 

Uf12 

10.0 

04-aBr-1990 

IW13 

15.0 

0A'aBr*1990 

l.tf12 

20.0 

04-apr*1990 

Ltns 

25.0 

a4-aor>1990 

Linz 

30.0 

at-a«r>1990 

LW12 

35.0 

OA-ipr-1990 

LWIZ 

40.0 

04-aor-1990 

I.W12 

45.0 

04-apr-1990 

Lyi2 

50.0 

04-tpr-1990 

IW12 

CtMPOUMO 

soot  COMEMTUTIOM 

.  . . 

AS 

2.900 

AS 

3.000 

AS 

10.100 

AS 

5.000 

AS 

1.000 

AS 

2.100 

AS 

4.200 

AS 

3.000 

AS 

3.200 

AS 

0.300 

AS 

3.000 

za 

02.100 

UNKIIZ 

o.oto 

T»T-12-S« 

COHOOUHO 

soot  CONaMTUTIOH 

. . 

AS 

2.900 

AS 

5.000 

AS 

2.000 

AS 

9.100 

AS 

5.700 

AS 

9.700 

AS 

0.000 

AS 

10.000 

AS 

4.200 

AS 

3.400 

AS 

3.500 

a 

07.100 

TOO! 

0.000 

tisrai 

10.200 

mna 

30.500 

13STM 

40.500 

mm 

14.900 

135TM 

11.700 

ISSTN 

7.000 

139T«i 

0.000 

ISIITHi 

1.300 

13STN 

1.300 

iSSTHi 

2.400 

UHirs 


ntf  13,  1W1 


^•fl*  30 


Intttllatian:  Slarra  Ordnane*  Oapot 
Analytical  Raaulta  for  Chaalcal  toil 
froat  01'jan*79  To:  l3-*ar*41 
(iooloana  iT  and  no  aro  axetudad) 


Sita:  KMI  TMT*12-U  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

StPTH  (ft)  DATE 

NfTNOD 

COHPOIWO 

tOOL  CQHCINTXATiaM 

UNITS 

10.3 

04-apr-1990 

LU12 

13STM 

O.MO 

UCC 

5.0 

04-aar' 1490 

LU12 

24«TNr 

2S.aoo 

UG6 

10.0 

04-aor' 1440 

LW12 

2A«rNr 

4.000 

UCC 

15.0 

04-app-1440 

LU12 

24«THT 

14.500 

UCC 

20. 0 

04-apr- 1940 

Lyi2 

244TMT 

9.500 

UCC 

25.0 

04-ipr-1440 

LM12 

2A4THT 

3.700 

UCC 

30.0 

04-apr-144O 

LU12 

EAaTNT 

4.A00 

UCC 

35.0 

04-a9r-1940 

LU12 

2AarMT 

0.500 

UCC 

10.0 

04-tpr-149O 

Lyi2 

2AOHT 

1.000 

UCC 

15.0 

04-apr-1440 

Lyi2 

240MT 

1.900 

UCC 

20.0 

04-apr-l940 

Lyi2 

240NT 

1.000 

UCC 

25.0 

04-aer*i44O 

Lyi2 

2AOMr 

o.aoo 

UCC 

30.0 

04-adr-1440 

Lyi2 

240HT 

0.700 

UCC 

5.0 

04-apr-1990 

Lyi2 

NMK 

5.000 

UCC 

10.0 

04-apr*1940 

Lyi2 

NW 

14.900 

UCC 

15.0 

04-a«r-1940 

Lyi2 

NRK 

3.900 

UCC 

20.0 

04-apr*1440 

Lyi2 

tin 

1.400 

UCC 

25.0 

04*aor-194O 

Lyi2 

NM 

3.100 

UCC 

30.0 

04-aor>1940 

Lyi2 

NMK 

2.300 

UCC 

35.0 

04-apr>1440 

Lyi2 

tan 

2.300 

UCC 

5.0 

04*anr*1440 

lyu 

tox 

59.400 

UCC 

10.0 

04-atw-l440 

LdlZ 

MX 

10.200 

UCC 

15.0 

O4-a0r>l44O 

LW12 

MX 

4.700 

UCC 

20.0 

04'apr*1440 

LM12 

MX 

2.700 

UCC 

25.0 

04*aar-1940 

Lyi2 

MX 

9.000 

UCC 

30.0 

04-«r-1990 

Lyi2 

MX 

4.300 

UCC 

35.0 

04*adP-1440 

Ldia 

MX 

12.000 

UCC 

40.0 

04'apr*1440 

Lyi2 

MX 

2.000 

UCC 

45.0 

OA'aar'IOOO 

Lyi2 

MX 

1.300 

UCC 

50.0 

04<adr>1940 

LW12 

MX 

i.aoo 

UCC 

40.0 

04<apr-1940 

LV12 

MX 

1.300 

UCC 

Si  to:  MM  TMT-IS'IS 


sample 

OEPTN  (ft 

SAMPLE 

DATE 

TCfT 

MTMD 

OiMM. 

SOOL  CONCnTBArtON 

UNITS 

40.0 

03-aMP-19W 

Ml* 

M 

3.100 

UOO 

5.0 

03-apr’1«M 

J019 

M 

2.700 

U6S 

10.0 

03-adr*1«M 

J019 

M 

3.200 

UOO 

15.0 

03-apr-1M0 

J019 

M 

3.M0 

use 

20.0 

03>Mr‘1«W 

JC1« 

M 

1.000 

uco 

23.0 

03>tMr>19M 

J019 

AS 

0.700 

UOO 

30.0 

03-aMr*1«M 

J01« 

U 

13.000 

use 

33.0 

03-adr-1VW 

2019 

AS 

4.400 

UBO 

40.0 

03-tdr<14W 

J019 

AS 

3.000 

uoe 

43.0 

03-aMr-149a 

J019 

AS 

2.000 

use 

Mr  13.  1991 


Pmtft  31 


Inatalittien:  tfarra  or«iane«  Oapot 
Analytical  Raaulta  ^or  Ctiaaieai  Sail 
from  01-jan*73  To;  13-«ar-9l 
(loolaana  lT  and  MO  ara  axeiudad) 


Sita:  OORt  TNT-13-S0  (eantinuad) 
SAMPte  TfST 


depth  (ft)  DATE 

METHOD 

CmOOUMO 

lOOL  COHCSMTSATtOH 

UNITS 

SO.O 

05*aor-1990 

2019 

AS 

2.900 

UCfi 

40.0 

05-apr-1990 

JS11 

ZH 

8S.S00 

UG6 

5.0 

03-aer-1990 

LM19 

racLf 

0.030 

U66 

S.O 

05-ior-199O 

LW12 

13STMS 

29.300 

UC6 

10.0 

OS-apr-1990 

LW12 

13STMS 

23.300 

UOO 

15.0 

OS-aer-1990 

LU12 

13STMD 

30.400 

UG6 

20.0 

05-aor-1990 

LU12 

13STMt 

22.200 

uec 

25.0 

05-aor-1990 

LW12 

13STHS 

34.000 

ueo 

30.0 

05-aor-1990 

LU12 

13STMS 

6.900 

UC6 

35.0 

OS-aer-1990 

LU12 

13STMS 

3.000 

UC6 

40.0 

05-aer-1990 

LU12 

13STM« 

10.200 

uoe 

45.0 

OS-aer-1990 

LUt2 

13STMS 

3.300 

UC6 

50.0 

OS-aer-ino 

LU12 

13STMt 

6.600 

U68 

40.0 

OS-aer-i**® 

I.W12 

ISSTMS 

11.200 

UG6 

10.0 

05-aer-1990 

LU12 

2AOTMT 

1.200 

UG6 

15.0 

05-aef-199O 

LU12 

240rMT 

2.300 

UC6 

20.0 

05-aer-1*9O 

LU12 

2A4TMT 

5.300 

U66 

25.0 

05-apr-1990 

(.U12 

2A4TNT 

11.400 

UG6 

30.0 

OS-aer-1990 

I.U12 

2A4THT 

3.700 

UG6 

35.0 

0S-aer-19W 

LW12 

240TMT 

1.100 

UG6 

40.0 

05-aer-1990 

LU12 

2A4TMT 

1.700 

U66 

40.0 

05-aer-19W 

LW12 

2A4TMT 

1.100 

DOS 

15.0 

OS-aer-1990 

IH12 

2A0NT 

1.600 

U66 

20.0 

05-apr-1990 

LU12 

2AOMT 

0.900 

UG6 

25.0 

05-aer-1990 

I.W12 

2AOMT 

4.000 

UOO 

40.0 

05-apr-1990 

LW12 

2AOMT 

0.500 

UC6 

40.0 

OS-aef-1990 

IU12 

2AOMT 

0.600 

DCS 

5.0 

05-aer*1900 

IU12 

MW 

4.700 

UGS 

10.0 

OS-ier-1990 

LU12 

MV 

5.300 

UG6 

15.0 

05-aer-1990 

LW12 

MW 

9.200 

UK 

20.0 

05-aef1990 

LH12 

MW 

3.900 

UK 

25.0 

OS-apr-19*0 

IUT2 

m 

17.900 

UK 

30.0 

0S-aer-19W 

LW12 

MV 

1.300 

UK 

35.0 

0S-aer-l9W 

LH12 

m 

0.000 

UK 

40.0 

0S-«r-19W 

iHia 

m 

0.900 

UK 

40.0 

0S-aer*19*0 

IW12 

MW 

0.900 

UK 

5.0 

0S-wr-1«W 

k«12 

2.100 

UK 

10.0 

0S'aer-l9N 

kW12 

MM 

2.600 

UK 

15.0 

OS-aer-1990 

LW12 

«l 

3.700 

UK 

20.0 

0S-aer-1««0 

kWl2 

Ml 

9.000 

UK 

25.0 

0S-aer-i««0 

LW12 

EDI 

13.300 

UK 

30.0 

OS-aer-19«0 

LW12 

«l 

2.000 

UK 

35.0 

05-aer-19W 

kU12 

SOI 

6.500 

UK 

40.0 

OS-aer-1990 

LU12 

SOI 

0.500 

UK 

45.0 

OS-^-1900 

LW12 

SOI 

2.900 

UK 

Mtr  II,  1991  (nttallttien:  SUrra  Ordnanea  Oapet  *afa  12 

Analytical  (aaulta  far  Cliaailcal  Sail 
froBi  01-jan>71  Te:  13-«ar-*l 
(loolaana  lT  and  no  art  axeiudad) 


Sica:  MOE  TMT<13-SI  (eontinuad) 


SAMfLE 
depth  (ft) 

SAMPLE 

DATE 

TEST 

MSTMOO 

cavouNO 

lOOL  COHCSMTUTICH 

UNITS 

50.3 

05-aor-199O 

LW12 

(01 

1.900 

use 

AO. 3 

aS-apr-1990 

LU12 

(OX 

B.700 

UC6 

Sica:  EME 

tnt-u-sd 

SAMPLE 

SAMPLE 

TEST 

depth  <fc 

)  DATE 

method 

coMpauNO 

(OOL  COHCENTtATiaH 

UNITS 

5.0 

09-ier-1990 

J0 19 

AS 

5.100 

U66 

10.0 

09-aBr-1990 

J019 

AS 

3.100 

UC6 

15.0 

09-apr-t««0 

J019 

At 

6.900 

UCO 

20.3 

09-aor-1990 

J019 

AS 

2.600 

UG6 

25.0 

09-ier-19M 

J019 

AS 

3.900 

UGO 

10. 0 

09-aor-l9«0 

J019 

At 

a.  too 

UCO 

35.0 

a9-aer-1990 

J019 

At 

6.400 

UGC 

40.0 

09-aBr<19BO 

J019 

AS 

1.900 

UC6 

45.3 

09-^<1«M 

J019 

At 

3.400 

UGC 

50.0 

09-apr*1«N 

J019 

At 

4.400 

UGG 

40.0 

09-apr>1«W 

J019 

AS 

3.300 

UCG 

40.0 

09<aer-l«*O 

JS11 

HI 

27.000 

UGG 

40.0 

09-apr>l9W 

jsn 

2H 

75.200 

UGG 

40.0 

OO-adflBM 

JS11 

za 

83.200 

UGG 

5.0 

Q9-apr-1990 

LU12 

13STIN 

22.200 

UGG 

10.0 

39>apr>1990 

LU12 

13STNt 

16.600 

UGG 

15.0' 

Q9*apr*1990 

LU12 

13STIN 

3.000 

UGG 

20.0 

09-a9r-1990 

LU12 

135THD 

7.200 

UGG 

25.0 

09-aMr-19W 

LU12 

13STIN 

5.900 

UGG 

30.0 

09-a«P'19W 

LM12 

13STIW 

5.300 

UGG 

35.0 

09-apr*19«Q 

LW12 

13STHD 

9.300 

UGG 

45.0 

09-a«r-19W 

LM12 

13STIN 

10.000 

UGG 

50.0 

09-aMr-l«*Q 

LW12 

13STHD 

10.400 

UGG 

40.0 

09-^-t«N 

UI12 

ISSTMi 

3.700 

UGG 

20.0 

Q9-a9r-19W 

LN12 

MmT 

3.400 

UGG 

25.0 

09-^-19N 

LW12 

2um 

1.200 

UGG 

30.0 

09*^M«N 

IW12 

2am 

1.200 

UGG 

50.0 

09-^-1fM 

IM12 

2am 

1.100 

UGG 

5.0 

09-i«r-1«N 

LM12 

ztm 

1.200 

UGG 

20.0 

09<(Mr-1«M 

LW12 

umr 

1.100 

UGG 

50.0 

OV-apT'lfM 

LUIS 

2a«r 

0.600 

UGG 

5.0 

09-aMr-IMO 

LW12 

m 

5.200 

UGG 

10.0 

09-aMr*lfW 

LW12 

mm 

5.300 

UGG 

20.0 

09-apr-1«N 

LU12 

MV 

1.900 

UOG 

25.0 

OV-aMT-im 

LHia 

IW 

1.000 

UGG 

35.0 

09-^-19«0 

LW12 

NW 

0.700 

UM 

10.0 

09-wr<1990 

LW12 

EOS 

0.000 

UGG 

W  15.  1991 


9*S«  53 


Installation:  Siarrs  Or«ianea  Oaaat 
Analytical  lasulta  for  Chaaical  Sail 
Fra«j  01*jan*7S  To:  15-«ar-91 
(laalaana  lt  anri  •  ara  aaelutfsd) 


Sits:  Mli  TST-U-SS  (eenttnuad) 


sample 

SAMPLE 

TEST 

DEPTH  (ft)  DATE 

METHOD 

(aMPOMO 

soot  COHCEHTtArtOH 

15.0 

09-apr-1990 

LU12 

aox 

1.100 

20.0 

09-^-1990 

LU12 

sox 

2.500 

25.0 

09-^-1990 

LW12 

aox 

5.000 

50.0 

09-apr-l990 

LU12 

aox 

1.400 

55.0 

09-tpr-1990 

LU12 

aox 

6.000 

LO.O 

09-tpr-1990 

LH12 

aox 

1.400 

(.5.0 

09*aNr-1990 

LW12 

aox 

5.600 

50.0 

09*aMr>l990 

LU12 

aox 

5.700 

LO.O 

09-tMr*1990 

LH12 

aox 

5.400 

tfta:  Mat  rar-lS-tt 


SAMPLE  SAMPLE 
DEPTH  (ft)  DATE 


TEST 

HETMD 


CCMPOUHO  lOOL  CaHCaMTEATtai 


5.0 

05'apr*1990 

J019 

AS 

4.500 

10.0 

05*aMr*1990 

4019 

AS 

5.100 

15.0 

OS-aor-1990 

4019 

AS 

15.100 

20.0 

05*aor-1990 

4019 

AS 

1.200 

25.0 

OS-a0r*199O 

4019 

AS 

5.000 

50.0 

05-apr-1990 

4019 

AS 

9.600 

55.0 

05*  «P- 1990 

4019 

AS 

4.200 

40.0 

05-^>1990 

4019 

At 

5.400 

45.0 

05-^*1990 

4019 

AS 

2.500 

50.0 

OS-aor-1990 

4019 

AS 

5.100 

40.0 

0S*apr-199O 

4019 

AS 

4.600 

40.0 

05*^*1990 

4S11 

CB 

25.200 

25.0 

OS-aor-1990 

4S11 

2a 

64.400 

40.0 

05'aor*1990 

4S11 

ZM 

06.300 

40.0 

05-aNr-1990 

4S11 

ZM 

99.200 

5.0 

03'tMf"1990 

LW12 

ISSTHi 

20.300 

10.0 

0S>aor<1990 

LW12 

1»TNi 

20.M0 

15.0 

0S*^>l99O 

Uf12 

mrao 

19.200 

20.0 

05-aor-1990 

UI12 

wm 

1.000 

25.0 

OS*aMr<1990 

Uf12 

tjsni 

15.700 

50.0 

05-aNr*1990 

LM12 

isma 

6.200 

55.0 

05*^-1990 

mil 

ISSTNi 

7.300 

40.0 

0S-aNr<1990 

LU12 

issTao 

16.700 

45.0 

09-aprM990 

LN12 

mrai 

9.300 

50.0 

OS-aNr-1990 

Uf12 

iSiTao 

1.400 

40.0 

05<aNr-1990 

LW12 

13STBi 

14.400 

5.0 

05-aMr-1990 

LW12 

ZUTNT 

1.000 

10.0 

09-apr-1990 

LW12 

ZaTBT 

o.m 

15.0 

05>aNr-199e 

LH12 

3UTaT 

7.500 

20.0 

09*aMr-199e 

LW12 

ZAOTOT 

0.600 

UNITS 


iiSiSiSESSiiiiii  fiii  lEHOISiEii'  HiSiSEit 


W  IS. 


IMtaUatfan:  llarra  Oapet 

/inalytleal  (aautta  for  Qiaaieal  Sail 
sroi:  Ol'ian*^  Te:  t3-atr-*l 
(laolaaM  UT  and  •  art  aaelurtaa) 


Sfta:  iOte  m-U-Si  {continwad) 


sample  saml 

depth  (ft)  DATE 


05 -tor- TWO 

35-tor-'9W 
05-tor-lWO 
05-tor- IWO 
05-tor-lWO 
05-tor-1WO 

05-tor- IWO 
05-tor-T*W 
05-tor-1990 
05-tor-lWO 
05-tor-1WO 
Q5-tor-1990 
05-tor-1WO 
05-tor-1990 
05  -  tor- 1  WO 
05 -tor- two 
OS-tor-lWO 
05 -tor- TWO 
05-tor-1WO 
05-tor-1W0 
05-ior-1W0 
05-tor-199O 
05 -tor- TWO 
05-aor-1WO 
05 -tor- TWO 
05 -tor- TWO 
05-aor-1W0 
05-tor-1W0 
05-tor-1W0 


CeWCUNO  soot.  CWaHTUTtOH 

24«rHT  4.M0 
JtOTNT  Z.  TOO 
Z44TIIT  O.MO 
240TNT  0.900 
StOTMT  0.700 
240NT  O.MM 
240MT  T.400 
24Mr  T.SOO 
240*7  0.500 
MIX 

MMX  3.300 

tm  i-ooo 
mat  0.800 
mu  5.800 
mu  0.900 
mu  0.900 
Nm  0.700 
NW  0.900 

aoK  s.aoo 

801  T.400 
80X  8.500 
808  5- TOO 

808  Ts.aoo 
808  Z.900 
808  3.Z00 
808  5.100 
808  8.000 
808  S.SOQ 
808  8.800 


Sita:  lOH  T8T-18-W 


S/UMLE 

5AM9(.( 

OCPTM  (ft) 

0871 

29.0 

10-1*7-1990 

5.0 

i0-t*r-1990 

10.0 

10-a*r-1990 

15.0 

10't*r>19f0 

20.0 

10-wr-1990 

25.0 

10-^-1990 

30.0 

10-t*r* 1990 

35.0 

10-^-1990 

40.0 

10-a*P*1990 

45.0 

10-wr-1990 

50.0 

10-wr-1990 

caMaMTuriQo 


9.400 

5.700 
3.500 
19.100 

1.700 

0.000 

7.700 
4.300 
4.900 

2.400 
3.200 


Mar  13,  1991  Inatadatien:  Slarra  Ortfianea  Oapat  aaaa  3S 

Analytical  Raaulta  for  Otoaical  toll 
frcmt  01*jan-75  To;  l3-aar-91 
(■ootaana  LT  Mid  NO  aro  oxcludad) 


Sita:  Mf  TNr<16-M  (centinuad) 


SAMOLI 

SAMPLE 

TEST 

depth  (ft)  DATE 

METHOD 

COMPOUMO 

MOL  CQHCEMTUlTiaM 

UMlTt 

A5.0 

I0-apr-1990 

4S11 

ZM 

50.000 

UC6 

S.O 

I0*tpr>1990 

Lyi2 

135TM 

19.300 

UGO 

10.0 

1O-a0r*199O 

LU12 

13STM 

33.400 

UGO 

15.0 

I0-apr-1990 

LU12 

135TIID 

41  .MO 

UG6 

20.0 

10-ipr-1990 

LU12 

135TIW 

12.400 

UGG 

25.0 

10-apr-1990 

LU12 

135THD 

7.300 

UGG 

30.0 

10-a«P-1990 

LU12 

13STN1 

4.900 

UGG 

35.0 

ia-apr-1990 

LW12 

tSSTM 

10.100 

UGG 

40.0 

10-apr-1990 

LU12 

135TU 

8.500 

UGG 

25.0 

I0-apr*1990 

LH12 

135TMD 

7.100 

UGG 

5.0 

tO-apr-1990 

IU12 

24ATMT 

16.700 

UGG 

10.0 

10-apr-1990 

LU12 

2AATNT 

2.100 

UGG 

20.0 

I0-a9r-1990 

LU12 

2aTMT 

2.700 

UGG 

20.0 

10*aMr-1990 

LU12 

2AONT 

1.600 

UGG 

20.0 

10>apr-1990 

LU12 

lOX 

0.900 

UGG 

25.0 

10-ipr-1990 

LW12 

SOX 

0.700 

UGG 

30.0 

I0-apr*1990 

LU12 

■ox 

0.700 

UGG 

35.0 

10*aMr<1990 

LU12 

sox 

0.900 

UGG 

40.0 

t0-apr<1990 

LU12 

•ox 

1.700 

UGG 

45.0 

i0-apr*1990 

LU12 

•ox 

2.100 

UGG 

50.0 

1Q<^>1990 

LW12 

•ex 

1.700 

UGG 

Site:  iOGE 

sample  sample  test 

DEPTH  (ft)  OATE  METHOD 

THT-17-a 

COMPOUMO  8001  COHCEHTRATIOO 

UHITI 

25.0 

09-apr 

1990 

J019 

A8 

4.600 

UGG 

S.O 

09'apr 

1990 

2019 

AS 

3.600 

UGG 

10.0 

09-iOr 

1990 

2019 

AS 

3.300 

UGG 

15.0 

09-apr 

1990 

2019 

AS 

5.200 

UGG 

20.0 

09-apr 

1990 

2019 

AS 

1.700 

UGG 

25.0 

09-apr 

1990 

2019 

AS 

4.400 

UGG 

30.0 

09-apr 

1990 

2019 

AS 

13.200 

UGG 

35.0 

09-apr 

1990 

2019 

AS 

4.300 

UGG 

40.0 

09-apr 

1990 

2019 

M 

3.000 

UGG 

45.0 

09-apr 

1990 

2019 

AS 

6.100 

UGO 

50.0 

09-apr 

1990 

2019 

U 

2.500 

UGG 

40.0 

OO-apr 

1990 

2811 

2H 

67.700 

UGO 

25.0 

09-apr 

1990 

2811 

a 

50.400 

UGG 

5.0 

09-apr 

1990 

LM12 

139TH0 

16.900 

UGG 

10.0 

09-apr 

1990 

LH12 

1SSTM 

21.500 

UGG 

15.0 

09-apr 

1990 

LH12 

139TH0 

14.000 

ueo 

20.0 

09-apr 

1990 

LM12 

139THO 

6.600 

UGG 

Mar  13,  1M1 
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instaKation:  Slarra  OrtfMnea  Oapoc 
Anatytieat  Rasul ta  for  Chaaieal  Soil 
frmi  01-ian-^  Tos  13-«ar**1 
(loeloora  LT  and  NO  art  aaeiudad) 


Si  to:  MH  THT-10-S0  (eontinuad) 


SAMPLE 

oepth  (ft: 

SAMPLE 

1  DATE 

TEST 

METHOD 

COMPOUHO 

MOL  COHCENTUrtOH 

LNiTS 

25.0 

09-aor*1990 

Lyi2 

240TMT 

0.700 

UC6 

25.0 

09-aor-1990 

LW12 

2AONT 

0.500 

UC6 

15.0 

09-aor-1990 

Lyi2 

2AOHT 

1.400 

UG6 

25.0 

09-apr-199O 

Lyi2 

2AONr 

0.700 

UC6 

15.0 

09-aor-1990 

Lyi2 

ROX 

0.900 

U66 

35.0 

09-aor*1990 

Lyi2 

ROX 

1.100 

U6C 

LO.O 

09-aer-1990 

Lyi2 

ROX 

O.MO 

U66 

LS.O 

09-apr-1990 

Lyi2 

ROX 

0.400 

U66 

Sitt:  MRC  THT-19-S0 
SAMOLE  SAMPLE  TEST 


DEPTH  (ft) 

DATE 

METHOD 

COMPOMO 

tOOL  COHCEHTRATIOH 

UNITS 

25.0 

10-apr-1990 

J0 19 

AS 

6.200 

LIC6 

5.0 

10-aOT*1990 

J019 

At 

4.200 

UC6 

10.0 

lO-aeT* 1990 

J019 

AS 

3.400 

UCC 

15.0 

10*ai)r*1990 

J0 19 

At 

0.400 

UC6 

20.0 

10"aor»1990 

J019 

At 

2.000 

UC6 

25.0 

10-apr*1990 

J019 

At 

4.700 

UC6 

30.0 

10*ai)P*1990 

J019 

At 

20.900 

UG6 

35.0 

t0*aBr*1990 

J019 

AS 

4.300 

UCC 

40.0 

10-apr-1990 

J019 

AS 

1.200 

UCC 

45.0 

10<a«r'1990 

J019 

At 

4.500 

UCC 

50.0 

10-apf1990 

J019 

At 

2.400 

UCC 

50.0 

10-aor-1990 

JS11 

IN 

60.000 

UCC 

25.0 

10-apr-1990 

Lyi2 

13STNO 

4.100 

UCC 

5.0 

10-aor-1990 

Lyi2 

1SSTNO 

14.400 

UCC 

10.0 

10-apr-1990 

LV12 

139TM 

26.300 

UCC 

15.0 

10*apr*1990 

1012 

ISSTHi 

9.000 

UCC 

20.0 

10*apr*1990 

LU12 

1SSTHO 

4.500 

UCC 

25.0 

10-apf1990 

LV12 

ISSTOi 

5.200 

UCC 

30.0 

10>apr-199D 

LM12 

139TM 

2.700 

UCC 

35.0 

IO*apr't9W 

LW12 

139TW 

10.400 

UCC 

40.0 

I0'aor*1990 

IW12 

ISSTM 

11.400 

UCC 

5.0 

10*aoP-1990 

LW12 

it*TNT 

7.400 

UCC 

15.0 

10-apr>1990 

LW12 

2AOIiT 

1.000 

UCC 

35.0 

10-apr>19«0 

LW12 

2AONT 

0.500 

UCC 

40.0 

10-apr*1990 

IW12 

24007 

0.500 

UCC 

35.0 

10*ipr*19W 

LU12 

EDI 

1.200 

UCC 

40.0 

10-apr-19«0 

IW12 

lOX 

1.200 

UCC 

•••r  13,  1991 
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tnatadatlon:  Sf9rri  or«wie«  0«eet 
Analyticat  (aautta  for  OiaMieat  Sail 
SreBM  01*jan*79  To:  13*aBr*91 
(loolaara  iT  and  MO  ara  aaeturiad) 


Sita:  MMf  TNT-17-Sa  (eontinuad) 


SAMPLE 

SAMPLE 

TEST 

OEPTM  (ft)  DATE 

METHOD 

COMPaUHO 

SOOl  CaHCEHTSATiaH 

23. 0 

09-aor-1990 

LU12 

133TMO 

11.200 

30.0 

09-^-1990 

LW12 

tssriM 

5.000 

35.0 

09-apP-1990 

LU12 

13STM 

12.200 

(.0.3 

09*tpr-1990 

LU12 

135TNO 

17.500 

43.3 

09-iflr-199O 

LU12 

13STNO 

2.200 

50.3 

09-iPf-1990 

LU12 

13STNE 

12.900 

25.3 

09-ipp-1990 

LU12 

13STIM 

a.aoo 

5.0 

09-aer-1990 

LU12 

EAATHT 

2.A00 

15.0 

09-a9r-1990 

LU12 

EAATNT 

1.900 

40.0 

09-apr-1990 

LU12 

SOX 

1.500 

50.3 

09-ipr-1990 

LU12 

SOX 

1.900 

Sita:  SOEE 

TMT-18-tt 

sample 

SAMPLE 

TEST 

depth  (ft)  OATE 

METHOD 

CWPOUHO 

SOOl  CflMCEHTSATtOH 

23.0 

09-ipr*1990 

J019 

AS 

10.800 

5.3 

09-apr>19W 

2019 

AS 

3.400 

10.3 

09-app-19M 

2019 

AS 

4.S00 

15.0 

09-apr-1990 

2019 

AS 

3.800 

20.0 

09>i«r-19W 

2019 

AS 

2.500 

25.0 

09-apr-1«90 

2019 

AS 

S.SOO 

30.0 

09-app*19N 

2019 

AS 

10.000 

35.0 

a9-apr<19M 

2019 

AS 

4.300 

40.0 

09>apr-19W 

2019 

AS 

2.100 

45.0 

09-apr>1990 

2019 

AS 

3.300 

50.0 

09-apr-1990 

2019 

AS 

4.100 

45.0 

09*apr'1990 

2S11 

za 

A2.S00 

50.0 

09-apr>19M 

2S11 

ZH 

85.700 

23.0 

09-aNr*1900 

LM12 

139TW 

7.100 

5.0 

09*apr*19n 

LH12 

iSTNi 

22.100 

10.0 

09-apr<1«N 

Lwia 

iBTSi 

21.000 

13.0 

09-aoP-1«N 

Ufll 

1S9TM 

27.400 

20.0 

09’tpr-im 

una 

IJSTW 

4.400 

23.0 

09-a«r-19*a 

una 

ISTM 

7.500 

30.0 

09-apr-1«N 

una 

issna 

5.700 

35.0 

09-aor-f9W 

una 

lasTw 

10.900 

40.0 

09-adr«1«fB 

una 

1S9TN 

S.SOO 

45.0 

0«>aor*1fM 

una 

iSSTSi 

1.900 

50.0 

0f-^*1«W 

kwia 

iSSTEi 

0.700 

25.0 

09-apr*1«W 

LMia 

2*4TNT 

0.500 

5.0 

0«-aor-1MO 

una 

assrsT 

1.900 

10.0 

OO-aor-IMO 

una 

2«*Tin 

1.000 

15.0 

09*aor*1«n 

una 

assm 

0.700 

UNITS 


W  13,  1991 


Pn*  u 


(natattctisn;  Siarra  Ordnanea  Oapoc 
Analytical  (aaultt  for  Chaateal  Soil 
fro*:  01-jan-yj  To:  13-aar*91 
(tooloM  LT  and  NO  ara  aactudad) 


Sita:  CONd  INT-01-SS 


sample 

3EPrti  I 

SAMPLE 

[ft)  DATE 

TEST 

method 

COMPaUM 

lOOL  CONCENTUTIQM 

UNITS 

0.5 

34-apr- 1990 

00 

[CHIT 

2S.OOO 

Dice 

0.5 

04-icr-1990 

J0 19 

AS 

3.600 

uce 

0.5 

04-aeP-1990 

JS11 

M 

131.800 

uce 

0.5 

OA-apr-1990 

JS11 

PI 

19.300 

U66 

0.5 

OA-apr-1990 

JS11 

V 

21.100 

uce 

0.5 

04-aor-1990 

LU12 

139TM 

111.400 

U66 

0.5 

04-aer-199O 

LW12 

EAETMT 

11928.900 

'UGG 

0.5 

04-aer-1990 

LW12 

NHI 

7.000 

uce 

0.5 

OA-apr-1990 

LH12 

NON 

313.400 

uce 

Sita:  COHd  rNr-02-SS 


sample 

depth  <ff] 

SAMPLE 

1  DATE 

TEST 

METHOD 

eSHPflUMD 

800i  COHCSMTUTtOH 

UNITS 

0.5 

04-tor-1990 

00 

IGHIT 

85.000 

OEGC 

0.5 

OA-apr*1990 

J019 

AS 

4.600 

UG6 

0.5 

04.a»r-1990 

Jill 

88 

181.400 

U66 

0.5 

04-aer-l990 

JS11 

P8 

9.800 

uce 

0.5 

04-apr-1990 

Jtll 

V 

35.300 

uce 

0.5 

04-aor-1990 

LW12 

13STIII 

121.700 

uce 

0.5 

04'apr*1990 

LW12 

EAOTMT 

4577.300 

uce 

0.5 

04-aer-1990 

LW12 

240HT 

19.300 

UGC 

0.5 

04-apr<1990 

LW12 

WDI 

23.100 

UC6 

0.5 

04*adr-t990 

LW12 

■D8 

129t.200 

uce 

Sita:  OOHd  TNT-OS-n 


SAMPLE 

depth  <ft) 

SAMPLE 

1  OATE 

TEST 

ICTMD 

a>»ou» 

8001  COHCSMT8ATIOD 

UNITS 

0.5 

04*apr*1990 

00 

1«IT 

90.000 

OEGC 

Q.S 

04-aDr<1990 

J019 

AS 

5.900 

uce 

0.5 

04-aDr-1990 

JS11 

8A 

337.500 

UGC 

0.5 

04-«r<1990 

JS11 

Pt 

20.400 

UGO 

0.5 

04>aDr<1990 

JS11 

» 

47.500 

UGO 

0.5 

04-adr-1990 

luia 

13STH0 

47.900 

UG6 

N«r  13,  1991 
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InttalUtien:  Siarrt  Or«wKt  Oaeot 
Analytical  latulta  for  OiMical  Sail 
^roa:  01'jwfn  To:  13*aar-91 
(•oolaana  LT  and  MD  ara  axeludad) 


Site:  earn  TMT-03-SS  (cantinuad) 


SAM9LE 

depth 

SANPIC 

Cft)  DATE 

TEST 

WTHOO 

COHMUHO 

HOL  COHCEMriATIOM 

UNITS 

0.5 

OA-aor-1990 

LW12 

24ATMT 

219t.OOO 

UG6 

0.5 

0A-apr*1990 

LU12 

24oar 

«.200 

UG6 

0.5 

0«-apr-1990 

LW12 

Nm 

10.000 

UCG 

0.5 

0A*apr>1990 

LU12 

AOX 

3M.300 

UG6 

Site:  COMP 

TNT-OA-SS 

SAMPLE 

SAMPLE 

TEST 

depth  < 

tft)  DATE 

METHOD 

^gh^oumo  bool 

CQHCSHTIATIQH 

UNITS 

0.5 

04*apr-1990 

00 

lOMIT 

90.000 

OCGC 

0.5 

OA-apr-1990 

J019 

AS 

5.000 

UGC 

0.5 

0A*apr*1990 

JS11 

lA 

203.300 

UC6 

0.5 

04-apr>1990 

JS11 

N 

24.300 

UGC 

0.5 

04-apr*l990 

JS11 

V 

37.300 

UGC 

0.5 

OA-apP-1990 

LU12 

13STHI 

93.000 

UGG 

0.5 

(K>apr>19f0 

LW12 

2AarHT 

0204.100 

UGG 

0.5 

04*apr*1900 

LU12 

sox 

100.300 

UGG 

Site:  COMP 

TNT-OS-St 

SAMPLE 

SAMPLE 

TEST 

depth  (ft)  DATE 

METHOD 

COMPOUND 

MOL 

COHCENTUTIOH 

UNITS 

0.5 

04-aar>1990 

00 

IGHIT 

50.000 

OECC 

0.5 

04-apr-1990 

00 

IGHIT 

GT 

100.000 

OCGC 

0.5 

04-apr-1990 

J019 

At 

0.000 

UGG 

0.5 

04-apr-1990 

J019 

At 

4.200 

UGC 

0.5 

04>apr<1990 

JS11 

M 

20i.000 

UGG 

0.5 

04-aMr-19N 

Util 

M 

217.700 

UGC 

0.5 

04'app't«f0 

Util 

Pi 

9.100 

UGC 

0.5 

04>aof1«*0 

Util 

V 

23.100 

UGC 

0.5 

04-aor>1«90 

Util 

V 

33.300 

UGG 

0.5 

04-apr-1990 

LH12 

13STNI 

40.000 

UGC 

0.5 

04>apr*1990 

LM12 

13STNO 

42.700 

UGC 

0.5 

04-^-19fO 

LW12 

tUTNT 

0507.200 

UGC 

0.5 

04-apr-1990 

LM12 

2aTNT 

9071.100 

UGC 

0.5 

04'aor-1990 

LU12 

MX 

2.700 

UGC 

I 

I 
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Inatallatian:  liarra  QrdnwK*  Oapet 
Analytical  laaulta  for  Chaaical  Sail 
ff«  01-jan-7S  To:  l3>Mr‘«1 
(toolaara  lT  and  mb  ara  axeluoad) 


Paso  40 


sita:  cm*  TNT-o«>ss 


SAnaie 

depth 

sample 

(ft)  DATE 

TEST 

method 

CQHPOUMO 

toot 

CONCSMTEATIOH 

UNITS 

D.S 

04-apr-l990 

oo 

lOMIT 

ST 

100.000 

DEGC 

fl.S 

04-apr-1900 

J019 

AS 

3.500 

UG6 

0.5 

04-aor-1990 

Jill 

lA 

213.500 

uce 

0.5 

04-apr-199O 

JS11 

V 

34.400 

ucc 

0.5 

OA-apr-IOOO 

LU12 

135TME 

22.300 

UCG 

0.5 

Q4-aer-1990 

LU12 

24ATNT 

5865.000 

UC6 

SAMPLE  sample 

depth  (ft)  DATE 

Sita:  COMP 

test 

METHOD 

THT-07-SS 

COMPOUND 

•001. 

CONCEHTtATtaa 

UNITS 

0.5 

04-apr'1990 

OO 

(OMIT 

72.000 

DEGC 

0.5 

a4-apr-1990 

J019 

At 

3.200 

uce 

0.5 

04-apr*1990 

JS11 

lA 

113.300 

UG8 

0.5 

04-aor*l990 

IW12 

iSStnd 

11.100 

UG8 

0.5 

04-apr'1990 

LU12 

eaetmt 

211.300 

DOG 

SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

Sita:  COMP 

TEST 

HETNOO 

TaT-00*St 

•001. 

CONaaTIATION 

UNITS 

0.5 

04-apr-1990 

00 

lOilT 

CT 

100.000 

OEGC 

0.5 

aA-apr>19W 

J019 

At 

3.000 

UGO 

0.5 

0A>aMr>19n 

JE11 

106.900 

UG6 

0.5 

0A'apr>19M 

Jflil 

V 

20.800 

UGG 

0.5 

0«'apr-19N 

Ll(12 

ISSTHI 

1.400 

U66 

0.5 

0A-apr>19M 

Uf12 

aam 

7.000 

UGG 

PratTM  andad  naraatly. 


Appendix  Q1 _ 

Shower  Inhalation  Exposure 
Model 


Jm  James  M.  Montgomery 
Consulting  Engineers  Inc. 


SHOWER  INHALATION  EXPOSURE  MODEL 


Q.1.0.1.  This  model,  used  to  represent  the  inhalation  of  VOCs  while  showering,  was  developed  by 
Foster  and  Qirostowsld  (1987).  The  model  was  developed  in  response  to  experiments  performed  by 
Andelman  (1985).  There  is  extremely  good  agreement  between  the  model  and  the  experiments. 

Q.  1.0.2.  The  model  assumes  that  there  is  a  two-film  boundary  between  the  water  and  air  across  which 
VOCs  can  volatilize.  The  VOCs  build  up  in  dte  room  for  the  duration  of  the  shower;  affer  the  shower 
is  turned  off,  the  VOC  concentration  in  the  bathroom  gradually  declines.  The  complete  inhalation 
exposure  can  be  calculated  by  Equation  A-1; 


Dose 


IR  I  mg 
W  l.OOOfig 


I 

1,000  L 


Do\Cjit)dt 


A-1 


where;  Dose  » 
IR 

BW  » 
Dt 

Ca(t)  - 


Dose  per  shower  (mg/kg/shower), 

Air  inhalation  rate  (1/min), 

Body  weight  (kg). 

Total  duration  in  the  shower  room  (min),  and 
Concentration  of  the  VOC  in  air  as  a  function  of  time  (jig/m3). 


Q.1.0.3.  The  VOC  concentration  in  air  can  be  estimated  by  using  a  simple  box  model. 


-  ^ 


A-2 


where;  Ra  >  Air  exchange  rate  (min>l),  and 

S  *  VOC  emission  rate  per  unit  volume  (jig/m3  •  min). 

This  type  of  model  assumes  instantaneous  mixing  throughout  the  shower  room.  This  may  result  in 
underestimating  the  VOC  exposure  by  the  individual,  as  VOC  concentrations  should  be  higher  by  the 
shower  spray  (where  the  individual  stands)  than  in  the  rest  of  the  room. 


-2- 


Q.1.0.4.  The  VOC  emission  rate  has  two  values.  One  corresponds  to  when  the  shower  is  on.  This 
value  is  calculated.  The  emission  rate  is  zero  when  die  shower  is  off.  By  solving  Equation  A-2  for  Ca 
and  substituting  into  Equation  A-1.  an  expression  is  obtained  for  die  total  inhalation  dose. 


Dose: 


IRS  1  mg  Im*  [{D,  *  exp  i-Rfi^  exp  {Rfi-D)] 
BW  R^  l.OObiug  1.666  1  R,  '  R, 


where:  Ds 


Shower  duration  (min). 


A-3 


Q.1.0.5.  In  order  to  solve  Equation  A-3,  the  VCX^  emission  rate  udiile  the  shower  is  operating  must  be 
calculated.  The  emission  rate  can  be  expressed  by: 


S  » 


C^R 

~~SV~ 


A-4 


where: 

Cwd  = 

Reduction  in  concentration  of  VOC  in  water  droplet  while  falling 
(Mg/1). 

FR 

Shower  flow  rate  (1/min),  and 

SV 

Shower  room  volume  (m3). 

While  the  flow  rate  and  the  room  volume  can  be  estimated,  (the  values  of  all  parameters  used  are  given 
in  Tables  A-1  to  A-3)  Cwd  must  be  calculated. 

Q.1.0.6.  Cwd  is  calculated  by  assuming  that  die  shower  water  immediately  forms  uniformly  sized 
droplets  and  that  VOCs  will  cross  each  droplet  boundary  into  the  air  while  the  droplet  falls  straight  to 
die  ground.  The  latter  assumption  will  result  in  some  underestimanon  of  emissions,  since  some  water 
will  stick  to  the  walls,  the  individual,  and  the  shower  floor  before  being  fully  drained.  The  water  will 
continue  to  emit  VOCs  during  this  time. 


I  -  exp 


(  0 

60  d 


A-5 


-J- 


where: 


C«o  »  VOC  concentration  in  water  (jig/l), 

Kal  *  Adjusted  overall  mass  transfer  coefficient  (cin/hr), 

t,  a  Shower  droplet  drop  time  (sec),  and 

d  s  Shower  droplet  diameter  (mm). 

This  equation  is  based  on  an  overall  mass  balance  approach,  which  is  explained  in  Foster  and 
Chrostowsld  (1986).  The  number  60  in  the  equation  is  a  conversion  factor  which  corrects  for  the 
different  units  in  KAL,  ts,  and  d. 

Q.  1.0.7.  The  VOC  concentradon  in  water  is  taken  as  that  found  in  the  groundwater,  aidiough  this 
concentration  may  actually  be  reduced  by  filtering  and  volatilization  before  the  water  reaches  the  shower 
head.  The  adjusted  overall  mass  transfer  coefficient  (KAL)  is  calculated  from  the  overall  mass  transfer 
coefficient  (KL).  The  word  'adjusted*  refers  to  the  correction  made  to  convert  a  value  of  KL  determined 
at  one  temperature  to  a  different  temperature.  The  adjustment  is  made  using  Equation  A-6: 


KL  15^0.5 


where: 


Calibration  water  temperature  of  KL  (oK), 
Shower  water  temperature  (oK), 

Water  viscosity  at  T1  (cp). 

Water  viscosity  at  Ts  (cp),  and 
Overall  mass  transfer  coefficient  (cm/hr). 


Q.  1.0.8.  KL  is  calculated  by  Equation  A-7: 


where: 


Liquid'film  mass  transfer  coefficient  (cm/hr). 
Gas-film  mass  transfer  coefficient  (cm/hr). 
Ideal  gas  constant  (m3  -  atm/mol-oK), 


T  «  Temperature  at  which  kl  was  determined  (oK),  and 

H  «  Henry’s  Law  Constant  (m3  -  atm/mol). 

This  equation  was  derived  by  Liss  and  Slater  (1974).  It  assumes  that  at  the  gas-liquid  interface,  there 
is  a  gas  film  and  a  liquid  film  in  which  the  concentration  of  the  solute  is  different  from  the  solute 
concentration  in  the  bulk  media.  It  also  assumes  that  there  is  a  steady  state  situation  in  which  the  solute 
flux  from  the  liquid  film  to  the  gas  film  equals  the  solute  flux  from  the  gas  film  to  the  liquid  film.  The 
rate  of  diffusion  through  the  films  is  determined  by  the  concentration  gradient  between  the  film  and  the 
bulk  media  multiplied  by  the  appropriate  mass  transfer  coefficient.  It  would  seem  questionable  whether 
this  model  should  work  in  die  first  several  minutes  of  operating  the  shower,  as  initially  there  are  no 
VOCs  in  tiie  gas  phase  to  diffuse  into  the  liquid  phase.  Interestingly  enough,  there  is  almost  perfect 
agreement  between  model  and  experiment  for  the  first  10  minutes  of  shower  operation. 

Q.  1.0.9.  Typical  values  of  kl  and  kg  have  been  measured  for  a  lake-air  interface  (a  water-air  system 
which  has  been  carefully  studied),  kl  has  a  value  of  about  20  cm/hr  for  C02,  while  kg  has  a  value  of 
3,000  cm/hr  for  H20.  These  values  can  be  related  to  other  compounds  by  the  following  relationships: 

(VOQ  -  (H^O)  0.5 

A-8 

where:  MW  =*  Molecular  wei^t  (g/mol). 

k,  (VOQ  .  k,(COj)  (y  0.5 

MWyg^ 

A-9 

where:  MW  »  Molecular  weight  (g/mol). 


-5- 


TABLE  Ql-1 

CONSTANT  SHOWER  EXPOSURE  PARAMETERS 


Variable 

Value  Used 

Rationale 

IR  •  Air  Inhalation  Rate  (I/min) 

10 

Representative  rate  for  light  adult 
activity  (USEPA.  1989). 

BW  -  Body  Weight  (kg) 

70 

National  average. 

D,  -  Total  Durationtin  Shower  Room 

(min) 

20 

Best  professional  judgement,  based 
on  a  15  minute  shower. 

D,  •  Shower  Duration  (min) 

15 

95th  percentile  of  a  range  of  I  to  20 
minutes,  with  an  average  value  of  7 
minutes  (USEPA,  1989). 

R,  •  Air  Exchange  Rate  (min-1) 

0.0083 

Most  conservative  of  0.0083  to 
0.025  min*l  range  given  by  Foster 
and  Chrostowsld  (1987). 

FR  •  Shower  Flow  Rate  (I/min) 

22.5 

Best  professional  judgement 
assuming  a  40  gallon  hot  water 
heater  and  that  half  of  the  water 
used  during  a  shower  is  contributed 
by  the  hot  water  beater.  These 
fKtors  limit  the  flow  rate  for  a  15 
minute  shower. 

SV  •  Shower  Room  Volume  (m^) 

5.66 

Best  professional  judgement.  Based 
on  a  room  measuring  5’  x  5’  x  8', 
which  is  conservatively  small. 

t,  •  Shower  Droplet  Drop  Time  (a) 

2 

Foster  and  Chrostowski  (1987). 

d  -  Shower  Droplet  Diameter  (mm) 

2 

Foster  and  Chrostowski  (1987). 

T  •  Temperature  at  which  Maaa 

Tnuufer  Coefficieatt  were 
Detemmied  (*K) 

293 

Liss  and  Slater  (1974). 

T,  -  Temperature  of  Shower  (*K) 

Water  Viacoaity  (cp) 

316 

Best  professional  judgement;  equal 
to  llO'F. 

Mi(293'K) 

1.002 

CRC  Handbook  (1977-78) 

M.(316*K) 

0.618 

CRC  Handbook  (1977-78) 

R  •  Ideal  Gas  Constant 
(m^-atm/moU*K) 

8.21  X  la’ 

CRC  Handbook  (1977-78) 

VOC  SHOWER  EXPOSURE  PARAMETERS 
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Exiraclalilc  Organic  Compounds 

bis(2-elhylhexyl)phthalate  /ig/L  --  --  -  6.()9 


TABLE  Q2-3 

SOIL  CONTAMINANTS  DETECTED  AT  THE  S-FOOT  LEVEL 
ABANDONED  LANIffILL 


SITE  NUMBER 


COMPOUND 

ALF-Ol-SB 

ug/g 

ALF-02-SB 

ug/g 

ALF-03.SB 

ug/g 

ALF-04-SB 

ug/g 

CRL 

MOISTURE  CONTENT  (%) 

1.7 

4.5 

11.4 

3.5 

INORGANICS 

ARSENIC 

7.12 

9.95 

11.0 

23.0 

<0.25 

CADMIUM 

<3.05 

<3.05 

6.18 

<3.05 

<3.05 

CHROMIUM 

<12.7 

24.4 

48.4 

<12.7 

<12.7 

COPPER 

<58.6 

<58.6 

447 

<58.6 

<58.6 

LEAD 

<6.62 

85.0 

440 

<6.62 

<6.62 

NICKEL 

<12.6 

<12.6 

43.6 

<12.6 

<12.6 

SELENIUM 

<0.250 

<0.250 

0.441 

<0.250 

<0.250 

ZINC 

56.3 

141 

1090 

<30.2 

<30.2 

VOLATILE  ORGANIC  COMPOUNDS 

ACETONE 

<0.195 

<0.02 

<0.02 

<0.02 

<0.02 

TOLUENE 

<0.0008 

<0.0008 

<0.008 

<0.0008 

<0.0008 

TRICHLOROETHENE 

<0.019 

<0.003 

0.019 

<0.003 

<0.003 

TRICHLOROFLUOROMETHANE 

<0.015 

<0.006 

0.015 

<0.006 

<0.006 

EXTRACTABLE  ORGANIC  COMPOUNDS 

TOTAL  PHENOLS  0.195 

0.276 

0.254 

<0.10 

<0.10 

HEPTACHLOR 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

DIOXIN/FURAN(b) 

TCDFs 

<0.0000039 

<0.0000073 

0.00032 

<0.0000063 

(a) 

PeCDFs 

<0.0000052 

<0.0000056 

0.000021 

<0.000012 

(a) 

HxCDFs 

<0.0000058 

<0.000011 

0.000082 

<0.0000028 

(a) 

HpCDFs 

<0.0000086 

<0.000016 

0.00013 

<0.0000049 

{•) 

OCDF 

<0.000028 

<0.00020 

<0.000091 

<0.000043 

(a) 

TCDDs 

<0.0000063 

<0.0000083 

0.000035 

<0.0000059 

(a) 

HpCDDs 

<0.000012 

0.00038 

0.00017 

<0.0000081 

(a) 

OCDD 

<0.000043 

0.0013 

0.00022 

<0.0000093 

(a) 

(a)  Detection  limit  vaiiM  depeodinf  oa  sample  vohime. 

(b)  TCDD  (2,3,7,8-Tatnwiilon)dibaiizo-p-dio)dn) 

HpCDD  (2,3,4  J,8*Ha|itachk>rodib8axo-p-dioxm) 

OCDD  (2,3,4,5,6,7,8,9-Octaclilofodibemo-p-dioxm) 

TCDF  (2,3,7,8-Tetnclik>rcKiilMiizofiina) 

PeCDF  (2.3.4,7,8-fantachk>rodibaoiofiifan) 

HxCDF  (2,3.4, 6,7, 8-Haxachlotodibamofaraii) 

HpCDF  (2.3,4,6,7,8,9-Hei)tachk>radibaiizofiuan) 

Only  analytea  dat acted  in  site  samptes  an  listed  on  the  table.  A  leas  than  sign  (*  <  *)  followed  by  the 
detection  limit  indicates  that  the  analyte  was  not  detected  in  the  sample. 


TABLE  Q2-4 

CONTAMINANTS  DETECTED  IN  GKOUNDWATER 
ABANDONED  LANDFILMa) 


I 

II 


COMPOUND 

ALF-Ol-MWA 

ug/L 

SITE  NUMBER 
ALF-02-MWA 

ug/L 

ALF-03-MWA 

ug/L 

CRL 

FIELD  PARAMETERS 

pH  (Std.  Units) 

7.50 

7.22 

7.18 

SPECIFIC  CONDUCTIVITY  ®25C  (umHoa/cm) 
WATER  TEMPERATURE  (deg.  C) 

900 

1100 

1350 

INORGANICS 

ARSENIC 

3.73 

7.46 

4.80 

<0.25 

BARIUM 

19.9 

16.2 

53.5 

<5.0 

COPPER 

8.71 

<8.09 

<8.09 

<8.09 

MERCURY 

0.5 

<0.2 

<0.2 

<0.2 

SELENIUM 

18.6 

6.79 

16.6 

<3.02 

ZINC 

62.5 

38.1 

47.2 

<21.1 

CALCIUM  (ug/L-CA) 

108000 

131000 

192000 

<500 

SODIUM  (ug/L-NA) 

50600 

77300 

49200 

<500 

RESIDUE.DISS 

762 

4060 

1250 

<500 

CHLORIDE 

105000 

67400 

<2.30 

<2.30 

SULFATE 

303000 

453000 

<10000 

<10000 

VOLATILE  ORGANIC  COMPOUNDS 

CARBON  TETRACHLORIDE(b) 

<0.250 

<.250 

<0.250 

<0.250 

CARBON  TETRACHLORIDE 

<0.58 

<0.58 

<0.58 

<0.58 

CARBON  DISULFIDE 

<0.50 

<0.50 

<0.50 

<0.50 

CHLOROFORM 

<0.50 

<0.50 

1.13 

<0.50 

1 .2-DICHLOROETHENE 

<0.50 

<0.621 

<0.50 

<0.50 

ETHYLBENZENE 

<0.50 

<0.50 

<0.50 

<0.50 

1 , 1 .2.2-TETRACHLOROETHANE 

<0.51 

<0.51 

9.0 

<0.51 

TOLUENE 

<0.50 

<0.50 

<0.50 

<0.50 

1 . 1 . 1 -TRICHLOROETHANE 

<0.50 

<0.50 

<0.50 

<0.50 

TRICHLOROETHENE 

<0.50 

70.5 

70.5 

<0.50 

TRICHLOROFLUOROMETHANE 

<1.3 

<1.3 

<1.3 

<1.3 

EXTRACTABLE  ORGANIC  COMPOUNDS 

BIS(2-ETHYLHEXYL)  PHTHALATE 

<4.8 

<4.8 

<4.8 

<4.8 

(a)  Groundwater  vahie  is  the  higliaat  reported  value  for  either  Round  1  or  Round  2  of  lampling 

(b)  GC  iimit  of  detection 
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TABLE  Q2-6 
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TABLE  Q^7 

SOIL  CONTAMINANTS  DETECTED  AT  THE  5-FOOT  LEVEL 
FOR  THE  CHEMICAL  BURIAL  SITE/CHEMICAL  DEBRIS  LANDHLL 


_ SITE  NUMBER _ 

CCB-Ol-SB  CCB-02-SB  CCB-03-SB  CCB-04-SB  CCB-05-SB  CRL 


COMPOUND 

ug/K 

Ug/g 

ug/g 

MOISTURE  CONTENT  {%) 

3.4 

2.8 

2.4 

2.5 

2.1 

INORGANICS 

ARSENIC 

3.49 

2.55 

2.8 

13 

6.39 

<0.25 

CHROMIUM 

<12.7 

<12.7 

<12.7 

<12.7 

<12.7 

<12.7 

LEAD 

<6.62 

<6.62 

<6.62 

<6.62 

<6.62 

<6.62 

NICKEL 

<12.6 

<12.6 

<12.6 

<12.6 

<12.6 

<12.6 

ZINC 

<30.2 

<30.2 

<30.2 

<30.2 

<30.2 

<30.2 

VOLATILE  ORGANIC  COMPOUNDS 

TRICHLOROFLUOROMETHANE 

0.009 

0.008 

0.008 

<0.006 

<0.006 

<u.006 

EXTRACTABLE  ORGANIC  COMPOUNDS 

TOTAL  PHENOLS 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

BIS(2-ETHYLHEXYL)PHTHALATE 

<0.62 

<0.62 

<0.62 

<0.62 

<0.62 

<0.62 

CHLORDANE 

1.04 

0.576 

<0.018 

<0.018 

<0.018 

<0.018 

HEPTACHLOR 

0.007 

0.007 

<0.006 

<0.006 

<0.006 

<0.006 

HEPTACHLOR  EPOXIDE 

0.006 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

DIOXIN 

OCDD(b) 

<0.0000061 

0.000062 

0.000064 

<0.000058 

0.001 

ra) 

(a)  Detection  limit  varies  depending  on  sample  vohime. 

(b)  2.3,4,S,6,7,8,9  -  Octachlorodibenio-p-dioxm 

Only  analytes  detected  in  site  samples  are  listed  on  the  table.  A  less  than  sign  (*  < ')  followed  by  the  detection  liimt 
indicates  that  the  analyte  was  not  detected  in  the  sample. 


TABLE  Q2.8 

groundwater  sample  results 

CHEMICAL  BURIAL  SITE/CONSTRUCTION  DEBRIS  LANDHIXO) 


COMPOUND 

SITE  NUMBER 

CCB-01-MWA  CCB-02-MWA 

uf/L  ug/L 

CRL 

FIELD  PARAMETERS 

pH  (Std.  Uniu) 

7.67 

7.49 

SPECIFIC  CONDUCTIVITY  ®25C  (umHos/cm) 
water  temperature  (deg  Q 

S90 

890 

INORGANICS 

ARSENIC 

9.38 

7.25 

<0.25 

BARIUM 

38.3 

24.7 

<5.0 

COPPER 

8.71 

<8.09 

<8.09 

MERCURY 

<0.2 

0.488 

<0.2 

SELENIUM 

3.41 

10.6 

<3.02 

ZINC 

<21.1 

48.7 

<21.1 

CALCIUM  (ug/L-CA) 

72,000 

110,000 

<500 

SODIUM  (ug/L-NA) 

41,400 

51,600 

<500 

RESIDUE.  DISSOLVED 

516 

740 

<500 

CHLORIDE 

33,000 

100,000 

<2.30 

SULFATE 

116,000 

260,000 

<10,000 

VOLATILE  ORGANIC  COMPOUNDS 

TRANS-l,3-DICHLOROPROPENE  (a) 

<0.250 

<0.250 

<0.250 

TRICHLOROETHENE 

<0.50 

6.76 

<0.50 

(a)  Groundwater  vahw  is  the  highest  refjofted  value  for  either  Round  1  or  Round  2  of  sampling 
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TABLE  QMl 

son.  CO\rrA.MINANTS  DETECTED  AT  THE  S-FOOT  LEVEL 
FOR  THE  DRMO  TRENCH  AREA 


SITE  NUMBER 


COMPOUND 

DM0-07-SB 

Ug/J 

DMO-08-SB 

ug/g 

DMO-09-SB 

ug/g 

DMO-1048 

ug/g 

DMO-ll-SB(a) 

ug/g 

DMO-12-SB 

ug/g 

OMO-13-SB 

ug/g 

CRL 

MOISTURE  CONTENT  (%) 

6  9 

7.5 

7.2 

3.1 

11.1 

8.1 

7.3 

INORGANICS 

ARSENIC 

19 

11.4 

14.0 

9.27 

5.09 

23 

19 

A 

o 

1  » 

BARIUM 

415 

245 

277 

261 

299  0 

330 

410 

<29  6 

COBALT 

<15.0 

<15.0 

<15.0 

<15.0 

<15.0 

<15  0 

<15.0 

<15  0 

LEAD 

<6.62 

7.19 

<6.62 

15.4 

9.6 

<6.62 

<6.62 

<6.62 

MERCURY 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

MOLYBDENL'M 

<1.15 

<1.15 

<1.15 

2.03 

2.09 

2.26 

3.47 

<1.15 

vanadium 

61.5 

55.0 

53.5 

49.9 

99.3 

39  2 

66.9 

<13.0 

ZINC 

77.2 

67.1 

72.1 

142 

124 

<30.2 

80.3 

<30.2 

VOLATILE  ORGANIC  COMPOUNDS 

ACETONE 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<002 

<0.02 

<0.02 

BENZENE 

<0.002 

<0.002 

<0.002 

<0.002 

1.09 

<0.002 

<0.002 

<0.002 

CHLOROBENZENE 

<0.0009 

<0.0009 

<0.0009 

<0.0009 

>1.00  • 

<0.0009 

<0.0009 

<0.0009 

CHLOROFORM 

<0.0009 

<0.0009 

<0.0009 

<0.0009 

0.054 

<0.0009 

<0.0009 

<0.0009 

1 ,2-DICHLOROETHANE 

<0.002 

<0.002 

<0.002 

<0.002 

0.109 

<0.002 

<0.002 

<0.002 

l.l-DICHLOROETHENE 

<0.004 

<0.004 

<0.004 

<0.004 

0.156 

<0.004 

<0.004 

<0  004 

I  .Z-OICHLOROPROPANE 

<0.003 

<0.003 

<0.003 

<0.003 

0.051 

<0.003 

<0  003 

<0  003 

ETHYLBENZENE 

<0.002 

<0.002 

<0.002 

<0.002 

>1.00* 

<0.002 

<0.002 

<  J  002 

METHYLENE  CHLORIDE 

<0.012 

<0.012 

<0.012 

<0.012 

0.562 

<0.012 

<0.012 

<  ’  012 

1 . 1  .:.2TETRACHLOROETHANE 

<0.002 

<0.002 

<0.002 

<0.002 

>1.00" 

<0.002 

<0.002 

<0.002 

TETRACHLOROETHENE 

<0.0008 

<0.0008 

<0.0008 

<0.0008 

>1.00- 

<0.0008 

<0.0008 

<0  0008 

TOLUENE 

<0.0008 

<0.0008 

<0.0008 

<0.0008 

>l.00» 

0.001 

<0.0008 

<0.0008 

1.1.1  -TRICHLOROETHANE 

<0.004 

<0.004 

<0.004 

<0.004 

>1.00» 

<0.004 

<0.004 

<0.004 

TRICHLOROETHENE 

<0.003 

0.02 

<0.003 

0.006 

>1.00» 

<0.003 

<0.003 

<0.003 

XYLENES 

<0.002 

<0.002 

<0.002 

<0.002 

>1.0* 

<0.002 

<0.002 

<0.002 

DICHLOROBENZENE.TOTAL 

<0.10 

<0.10 

<0.10 

<0.10 

220 

<0.10 

<0.10 

<0.10 

E.VrRACTABL£  ORGANIC  COMPOUNDS 

BiSC-E-HlPHTHALATE 

<0.62 

<0.62 

<0.62 

<0.62 

<31 

<0.62 

<0.62 

<0  62 

1  .ZDICHLOROBENZENE 

<0.11 

<0.11 

<0.11 

<0.11 

76.6  - 

<0.11 

<0.11 

<0.11 

1 .4-OICHLOROBENZENE 

<0.10 

<0.10 

<0.10 

<0.10 

23.6 

<0.10 

<0.10 

<0.10 

PHENOL 

<0.11 

<0.11 

<0.11 

<0.11 

<5.5 

<0.11 

<0.11 

<0.11 

ALDRIN 

<0.007 

<0.007 

<0.007 

<0.007 

0.058 

<0.007 

<0.007 

<0.007 

DDD.PP' 

<0.008 

<0.008 

<0.008 

<0.008 

2.56 

<0.008 

<0.008 

<0  008 

DDE.PP- 

<0.008 

<0.008 

<0.008 

<0.008 

0.024 

<0.008 

<0.008 

<0.008 

DDT.PP- 

<0.007 

<0.007 

<0.007 

<0.007 

2.53 

<0.007 

<0.007 

<0.007 

HEPTACHLOR 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

<0  006 

<0  006 

*  -  Concentrttion  ii  grcMcr  than  the  Uppar  Cartifiod  Limil. 

(a)  Sample  beat  approximatca  the  S-foot  level  at  the  bociom  of  the  DRMO  tfcoch.  Sea  text  pg.  7-S  for  detaila. 


TABLE  Q2-12 

GROUNDWATER  SAMPLE  RESULTS 
IttMO  TRENCH  AREAta) 


SITE  NUMBER 


COMPOUND 

DMO-03-MWA 

U£/L 

DMO-04.MWA 

ug/L 

DMO-05-MWA 

“8^ 

CRL 

FIELD  PARAMETERS 
pH  (Sid.  Unitt) 

7.25 

7.14 

7.63 

SPECIFIC  CONDUCTIVITY  ®25C  (umhoa/cm) 

1050 

800 

950 

water  temperature  (deg.  C) 

16 

16 

INORGANICS 

ARSENIC 

2.88 

7.04 

4.8 

<0.25 

BARIUM 

36.4 

118.7 

28.9 

<5.0 

COPPER 

<8.09 

<8.09 

11.5 

<8.09 

SELENIUM 

13.2 

6.2 

11.8 

<3.02 

ZINC 

25.3 

34.7 

72.1 

<21.1 

CALCIUM  (ug/L-CA) 

120,000 

91,000 

97,000 

<500 

SODIUM  (ug/L-NA) 

78,000 

67,000 

75,000 

<500 

RESIDUE.DISS 

902 

710 

826 

<500 

CHLORIDE 

66,100 

60,000 

63,100 

<2.30 

SULFATE 

444,000 

224,000 

323,000 

<10,000 

VOLAmE  ORGANIC  COMPOUNDS 

CHLOROFORM 

<0.50 

<0.50 

<0.50 

<0.50 

TRICHLOROETHENE 

10.2 

4.18 

25.7 

<0.50 

EXTRACTABLE  ORGANIC  COMPOUNDS 

BIS(2-ETHYLHEXYL)  PHTHALATE 

<4.8 

<4.8 

<4.8 

<4.8 

(a)  Groundwater  value  ia  tbe  higfaeat  repotted  value  for  either  Round  1  or  Round  2  of  sampling. 


NATIVE  AND  SIAD  SURFACE  SOIL  (^<5  FT.)  METAL  CONCENTRATIONS, 
RANGE  AND  TTLC  VALUES  FOR  TNT  LEACHING  BEDS  AREA 
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TABLE  Q2-17 

SOIL  CONTAMINANTS  DETECTED  AT  THE  5-FOOT  LEVEL 
FOR  THE  TNT  VEHICLE  MAINTENANCE  AREA  SUBSTTE 


I 

I 

I 


COMPOUND 

SITE  NUMBER 

CRL 

TNT-08-SB 

ug/g 

TNT-09-SB 

ug/g 

TNT-07-SB 

ug/g 

TNT-IO-SB 

«*«/8 

TNT-ll-SB 

ug/g 

MOISTURE  CONTENT  (%) 

6.8 

4.0 

1.9 

1.6 

3.9 

INORGANICS 

ARSENIC 

5.16 

5.78 

3.55 

8.86 

2.9 

<0.25 

CHROMIUM 

<12.7 

<12.7 

<12.7 

<12.7 

<12.7 

<12.7 

LEAD 

29.5 

13.1 

<6.62 

8.28 

<6.62 

<6.62 

NICKEL 

<12.6 

<12.6 

<12.6 

<12.6 

<12.6 

<12.6 

SELENIUM 

<0.250 

<0.250 

<0.250 

<0.250 

<0.250 

.  <0.250 

ZINC 

<30.2 

<30.2 

<30.2 

<30.2 

<30.2 

<30.2 

EXPLOSIVES 

2,4.DNT 

<0.424 

<0.424 

<0.424 

<0.424 

<0.424 

<0.424 

HMX 

<0.666 

<0.666 

<0.666 

<0.666 

<0.666 

<0.666 

RDX 

<0.587 

<0.587 

<0.587 

<0.587 

<0.587 

<0.587 

TETRYL 

<0.731 

<0.731 

<0.731 

<0.731 

<0.731 

<0.731 

1.3,5-TNB 

<0.488 

<0.488 

<0.488 

<0.488 

<0.488 

<0.488 

2,4,6-TNT 

<0.456 

<0.456 

<0.456 

<0.456 

<0.456 

<0.456 

VOLATILE  ORGANIC  COMPOUNDS 

TOLUENE 

<0.0008 

<0.0008 

<0.0008 

<0.0008 

<0.0008 

<0.0008 

TRICHLOROETHENE 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

Only  unlytM  detected  in  site  samples  are  listed  on  the  table.  A  less  than  sign  (’  <  ’)  followed  by  the  detection  limit 
indicates  that  the  analyte  was  not  detected  in  the  sample. 


TABLE  QMS.  GROUM>WATEB  SAMPLE  RESULTS 
TNT  LEACHING  BEOS  AREA* 


_ SITE  NUMBER _ 

TNT-IO-MWA  TNT-U-MWA  TNT-12-MWA  CRL 

COMPOUND _ _ _ _ ug^ _ ug^L _ 


FIELD  PARAMETERS 


pH  (Std.  Units) 

7.19 

7.72 

7.55 

SPECIFIC  CONDUCTIVITY  ®25C  (umhoa/cm) 

1190 

2420 

1290 

WATER  TEMPERATURE  (deg.  C) 

15 

17 

14 

INORGANIC 

ARSENIC 

12.0 

15.2 

28.4 

<0.25 

BARIUM 

47.1 

17.3 

24.7 

<5.0 

CADMIUM 

<4.01 

<4.01 

<4.01 

<4.01 

CHROMIUM 

227 

<6.02 

<6.02 

<6.02 

COPPER 

<8.09 

«'8.09 

<8.09 

<8.09 

LEAD 

3.8 

1.5 

2.28 

<  1.26 

MERCURY 

0.255 

<0.2 

<0.2 

<0.2 

SELENIUM 

<3.0 

9.16 

3.41 

<3.02 

ZINC 

<21.1 

<21.1 

<21.1 

<21.1 

VOLATILE  ORGANIC  COMPOUNDS 

TRANS- I.3.DICHLOROPROPENE  (a) 

<0.250 

<0.250 

<0.250 

<0.250 

CARBON  TETRACHLORIDE  (a) 

>5.00 

>5.00 

<0.250 

<0.250 

CARBON  TETRACHLORIDE 

190 

19 

<0.58 

<0.58 

CHLOROFORM 

923 

41 

0.749 

<0.50 

1 .2-DICHLOROETHANE 

101 

0.82 

<0.50 

<0.50 

TOLUENE 

<5.00 

<0.50 

<0.50 

<0.50 

METHYLENE  CHLORIDE 

<23 

<2.3 

<2.3 

<2.3 

TRICHLOROETHENE 

952 

190 

1.05 

<0.50 

EJCTRACTABLE  ORGANIC  COMPOUNDS 

BIS(2-ETHYLHEXYL)PHTHALATE 

<4.8 

<4.8 

7.1 

<4.8 

2.4-DINrrROPHENOL 

<21 

<21 

<21 

<21 

2.4-DINITROTOLUENE  (b) 

<4.5 

<4.5 

<4.5 

<4.5 

EXPLOaVES 

2.4-DINrrROTOLUENE  (c) 

<0.612 

<0.612 

<0.769 

<0.612 

HMX 

<1.65 

<1.65 

<1.65 

<1.65 

RDX 

<2.11 

<2.11 

<2.11 

<2.11 

TETRYL 

<0.6 

<0.6 

<0.6 

<0.6 

1 ,3.5-TRlNITROBENZENE 

<0.626 

0.867 

1.12 

<0.626 

2.4.6.TRINITROTOLUENE 

<0.588 

<0.588 

<0.588 

<0.588 

Notat: 


(a)  Raaultt  baiad  on  aamiquantitative  GC  analysia. 

(b)  Rank  baaad  on  GC/MS  analysia. 

(c)  Rasuk  batad  on  HPLC  analysis. 

*  Vahicla  Maintananca  Subsita,  nMTwmim  repotted  values 


l'Al.rill.ATUIN  OF  AHITIIMETir  AVERAGE  AND  9STII  PERCENTILE  CONCENTRATIONS 
OF  CHEAIICAI^  DETEtrTED  IN  SURFACE  SOIL 
TNT  LCACIIING  SEI^  SUSSITE 
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Appendix  Q3 _ 

Public  Health  AssessmenUToxicHy 
Profiles 


aSM  James  M,  Montgomery 
Consulting  Engineers  Inc. 


The  following  toxicology  profiles  are  contained  in  this  section:  Arsenic,  Chromium,  Lead, 
Mercury,  Selenium,  Zinc,  Benzene,  Carbon  tetrachloride.  Chloroform,  Chlorobenzene,  1,2- 
Dichlorobenzene,  1,3-Dichlorobenzene,  Chloroform,  Chlorobenzne,  1,2-Dichlorobenzene, 
1,3-Dichlorobenzene,  1,4-Dichlorobenzene,  1,2-Dichloroethane,  bis(2-Ethylhexyi)phthalate. 
1 , 1,2,2-Tetrachloroethane,  1, 1, 1 -Trichloroethylene  tetrachloroethylene, 
Trichlorofluoromethane,  Phenol,  Toluene,  Xylene,  Aldrin,  Chlordane,  DDD,  DDE,  DDT, 
Heptachlor,  Heptachlor  epoxide,  Dioxins/dibenzofurans,  2,4-Dinitrophenol,  2,4- 
Dinitrotoluene,  HMX,  RDX,  Tetryl,  l,3,S-Trinitrobenzene,  and  2,4,6-Trinitrotoluene. 


ARSENIC 


Arsenic  toxicity  depends  upon  its  chemical  form.  In  general,  compounds  containing 
(arsenites)  have  somewhat  higher  acute  toxicity  than  compounds  of  As*^^  (arsenates)  (ATSDR 
1989a,  USEPA  1984).  Readily  soluble  arsenic  compounds  tend  to  be  somewhat  more  toxic 
than  poorly  soluble  forms.  However,  conversions  in  valence  state  and  solubility  may  occur 
both  in  the  environment  and  in  the  body  (USEPA  1988c),  so  valence  state  is  usually  not  a 
critical  consideration  in  evaluating  the  toxicity  of  arsenic  compounds. 

Noncarcinogenk  Effects 

Inhalation  exposure  to  arsenic  compounds  in  air  can  produce  gastrointestinal  irritation,  but 
the  effects  ate  usually  very  mild.  The  chief  effect  is  usually  irritation  to  the  sldn  and  mucous 
membranes  of  the  eyes,  nose  and  throat  (ATSDR  1989).  Sldn  darkening  and  corns  have  been 
noted  in  workers  who  were  exposed  chronically  to  airborne  levels  of  about  0.4  mg/m^  (Perry 
et  al.  1948),  while  levels  of  0. 1  to  0.2  mg/m’  have  been  reported  to  cause  mild  sldn  irritation 
(Pinto  and  McGill  1953).  Blom  et  al.  (1985)  concluded  that  the  risk  of  neurological  effects 
is  minimal  at  exposure  levels  of  0.05  mg/m’,  and  the  ATSDR  (1989)  has  estimated  that 
chronic  inhalation  of  0.02  mg/m’  poses  miiumal  risk  of  noncarcinogenic  effects  in  humans. 
The  USEPA  has  not  derived  any  inhalation  RfDs  for  arsenic  (USEPA  1990b). 

Oral  exposure  to  high  doses  of  arsenic  produces  marked  irritation  of  the  gastrointestinal  tract, 
leading  to  nausea  and  vomiting.  Symptoms  of  chronic  ingestion  of  lower  levels  of  arsenic 
often  begin  with  a  vague  weakness  and  nausea.  As  exposure  continues,  symptoms  become 
more  characteristic  and  include  diarrhea,  vomiting,  decreased  blood  cell  formation,  injury 
to  blood  vessels,  damage  to  kidney  and  liver  and  impaired  nerve  function  that  leads  to  "pins 
and  needles*  sensations  in  the  hands  and  feet.  The  most  diagnostic  sign  of  chronic  arsenic 
exposure  is  an  unusual  pattern  of  sldn  abnormalities,  including  dark  and  white  spots  and  a 
pattern  of  small  "corns,"  especially  on  the  palms  and  soles  (ATSDR  1989). 

The  average  daily  intake  of  arsenic  producing  the  effects  described  above  varies  from  person 
to  person.  Some  individuals  may  ingest  0.15  mg/kg-day  (10  mg/day  in  an  adult)  without  any 
obvious  ill  effects,  while  doses  as  low  as  0.02  mg/kg-day  (about  1  mg/day  in  an  adult)  can 
produce  one  or  more  of  the  signs  of  arsouc  intoxication  in  more  sensitive  individuals  (Tseng 
et  al.  1968,  Cebrian  et  al.  1983). 

Based  on  knatosis  and  hyperpigmentation  of  the  skin  reported  by  Tseng  (1977),  the  USEPA 
has  derived  an  oral  RfD  for  arsenic  of  lE-3  mg/kg-day  for  evaluating  both  subchronic  and 
chronic  oral  exposure  to  arsenic  (USEPA  1990a).  This  value  is  currently  undergoing  review 
(USEPA  1990a). 

Carcint^enk  Effects 

The  USEPA  has  classified  arsenic  as  a  Group  A  carcinogen  (known  human  carcinogen)  by 
the  inhalation  and  oral  routes  (USEPA  1990b). 


Q3-1 


Lung  Cancer 


There  have  been  a  number  of  epidemiological  studies  in  humans  which  indicate  that  chronic 
inhalation  exposure  to  arsenic  is  associated  with  increased  risk  of  lung  cancer  (USEPA  1984, 
ATSDR  1989).  As  with  many  epidemiological  studies,  confounding  factors  such  as  smoking 
and  exposure  to  other  lung  carcinogens  may  complicate  data  interpretation,  but  the  consistent 
findings  among  studies  constitute  convincing  evidence  that  arsenic  does  increase  lung  cancer 
incidence.  Increased  lung  cancer  risk  has  been  reported  most  frequently  in  smelter  workers 
predominantly  exposed  to  As^^  (o-g..  Lee  and  Fraumeni  1969).  Increased  incidence  of  lung 
cancer  also  has  b^  reported  in  worker  populations  exposed  mainly  to  As^*  (Ott  et  al.  1974). 
Based  on  the  combined  results  of  several  studies  of  exposed  humans,  the  USEPA  (1984)  has 
calculated  a  unit  risk  of  4.3E-3  (g/m^)*'  (USEPA  1990b).  Assuming  inhalation  of  20  m^/day 
by  a  70-kg  adult,  this  corresponds  to  a  SF  of  1.5E+1  (mg/kg-day)  ‘. 

Skin  Cancer 

There  is  strong  evidence  from  a  number  of  human  studies  that  oral  exposure  to  arsenic 
increases  the  risk  of  skin  cancer  (USEPA  1984,  ATSDR  1989).  The  most  common  type  of 
cancer  is  squamous  cell  carcinoma,  which  appears  to  develop  from  some  skin  corns.  In 
addition,  ba^  cell  carcinoma  may  also  occur,  typically  arising  from  cells  not  associated  with 
the  corns.  Although  these  cancers  may  be  easily  removed,  they  can  be  painful  and 
disfiguring  and  can  be  fatal  if  left  untreat^. 

The  amount  of  arsenic  ingestion  that  leads  to  sldn  cancer  is  controversial.  Based  on  a  study 
of  skin  cancer  incidence  in  Taiwanese  residents  exposed  mostly  to  As*^^  in  drinking  water 
(Tseng  et  al.  1968,  USEPA  1984),  the  USEPA  has  calculated  a  unit  risk  of  5E-5  [g/L 
(USEPA  1990b)].  Assuming  intake  of  2  L/day  by  a  70>kg  adult,  this  corresponds  to  a  SF 
of  1.7SE+0  (m^kg-day)'*.  This  study  has  b^  criticized  on  several  grounds,  including 
uncertainty  about  exposure  levels,  possible  effects  of  poor  nutrition  in  the  exposed 
population,  potential  exposure  to  other  substances  besides  arsenic  and  lack  of  blinding  in  the 
examinen.  Consequently,  some  quantitative  uncertainty  exists  in  the  cancer  slope  factor 
derived  from  the  Tseng  data.  Neve^eless,  these  criticisms  do  not  challenge  the  fundamental 
conclusion  that  arsenic  ingestion  is  associated  with  increased  risk  of  sldn  cancer,  and  the 
Tseng  study  is  considered  to  be  the  best  study  currently  available  for  quantitative  estimation 
of  skin  cancer  risk  (USEPA  1988c). 

Other  Cancers 

Although  the  evidence  is  limited,  there  are  some  reports  which  indicate  that  chronic  oral 
arsenic  exposure  may  increase  risk  of  internal  cancers,  including  cancer  of  the  liver,  bladder 
and  lung  (Chen  et  al.  198S,  1986, 1988a,  1988b).  This  is  supported  by  limited  evidence  that 
inhalation  exposure  may  also  increase  risk  of  gastrointestinal,  renal  or  bladder  cancers  (Lee- 
Feldstein  1983,  Enteriine  and  Marsh  1982). 
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Low-Dose  Dctcndflcation  of  Arsenic 


Most  evaluations  of  cancer  risk  from  a  chemical  depend  on  extrapolation  from  high  dose  to 
low  dose,  and  it  is  usually  assumed  that  the  dose-response  curve  is  linear  in  tte  low-dose 
r^on.  In  the  case  of  arsenic,  some  researchers  have  suggested  that  arsenic  is  effectively 
detoxified  by  metabolic  methylation  at  low  doses,  leading  to  a  nonlinear  dose  re^xmse  curve 
(Marcus  and  Rispin  1988,  Lodir  et  al.  1989).  If  so,  low  dose  cancer  risk  estimates  based 
on  an  assumed  linear  relationship  are  likely  to  be  too  high.  The  USEPA  (1984)  has  carefully 
considered  all  the  available  da&  on  metabolic  d^xificadon  of  arsenic,  along  with  other 
relevant  considerations,  and  has  concluded  that  a  more  complete  understanding  of  these  data 
is  needed  before  they  can  be  factored  with  confidence  into  the  cancn  risk  assessmoit  process 
for  arsenic. 

Beneficial  Effects 

Several  studies  in  animals  suggest  that  low  levels  of  arsenic  in  the  diet  may  be  beneficial  for 
reproduction  and  normal  postnatal  development  (Schwartz  1977,  Anke  et  al.  1978,  1987, 
Uthus  et  al.  1983).  However,  these  studies  were  not  well  controlled,  and  some  researchers 
believe  the  data  are  not  adequate  to  show  that  arsenic  is  benedcial  (Solomons  1984, 
Hindmarsh  and  McCurdy  1986).  The  USEPA  (1988d)  has  carefully  reviewed  the  evidence 
and  concluded  that  the  essentiality  of  low  levels  of  arsenic  in  animals  has  not  been  established 
but  is  plausible. 

If  arsenic  is  beneficial  or  essential  in  animals,  it  is  also  likely  to  be  so  for  humans.  Based 
on  the  animal  data,  the  estimated  beneficial  dose  for  humans  is  approximately  10  to  SO  [g/day 
(USEPA  1988c).  This  level  of  arsenic  intake  is  usually  provided  in  a  normal  diet,  and  no 
cases  of  arsenic  deficiency  in  humans  have  been  report^  (ATSDR  1989). 
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CHROMIUM 


The  principal  use  for  pure  chromium  (Cr)  is  in  the  metal  plating  industry.  Many  household 
appliances  and  other  manufactured  items  including  automt^iles  are  chrome  plated.  It  is  used 
for  alloying  with  several  other  metals  and  is  used  in  radiological  medicine. 

Chromium  is  reported  in  ranges  from  3S  to  200  mg/kg  in  the  earth’s  crust  and  occurs  in  the 
ocean  at  a  level  of  0.0005  mg/I.  A  USGS  Survey  showed  a  general  range  for  surface  water 
of  0.006  to  0.05  mg/1  of  hexavalent  chromium  Cr  (IV)  as  trivalent  chromium  salts  Cr  (III) 
are  insoluble. 

The  U.S.  EPA  drinking  water  standard  for  Cr  (VI)  in  drinking  water  supplies  is  0.05  mg/1. 

Cr  is  essential  nutrient  for  animals,  being  required  along  with  insulin  for  the  metabolism  of 
carbohydrates.  The  average  daily  dose  is  around  1  mg  per  day.  Excess  Cr  is  rapidly 
excret^  by  the  body  and  therefore,  not  cumulative  in  the  body. 

Cr  occurs  in  oxidation  stages  ranging  from  Cr  (II)  to  Cr  (VI),  but  only  Cr  (m)  and  Cr  (VI) 
are  of  biologic  importance.  There  is  no  evidence  that  trivalent  will  form  in  biological 
systems  but  hexavalent  Cr  readily  crosses  ceU  membranes  and  is  reduced  intracellularly  to 
trivalent  Cr. 

The  known  adverse  health  effects  have  been  attributed  to  the  hexavalent  form.  Acute 
systemic  toxicity  may  result  may  result  from  accidental  exposure  during  previous  therapeutic 
uses  or  suicide  attempts.  The  major  effect  from  ingestion  of  Cr  (VI)  is  acute  renal  (kidney) 
tubular  necrosis. 

Cr  (VI)  is  corrosive  and  causes  chronic  ulceration  and  preformation  of  the  nasal  septum  and 
other  sldn  surfaces.  Cr  (HI)  is  considerably  less  toxic  and  is  neither  irritating  or  corrosive. 

Systemic  Healtli  Effects  of  Chromium  m 

Chromium  (ID)  compounds  generally  do  not  produce  increased  mutation  rates  in  microbial 
test  systems.  In  one  study,  chromium  (ID)  was  weaidy  mutagenic  in  Bacillus  subtilin 
(U.S.EPA,  1984a).  Several  mammalian  cell  assays  have  indicated  chromosomal  alterations 
due  to  chromium  (ID),  however,  contradictions  have  been  reported  (U.S.  EPA,  1984a). 

The  MOEL  is  divided  by  a  safety  fyctor  of  1,(XX)  to  yield  an  ADI  of  1.467  mg/kg/day,  or 
102.7  mg/day.  The  target  concentration  in  water  and  air  are  51.4  mg/1  and  0.41  mg/m3, 
respectively. 

Systemic  Health  Effects  of  Chromium 

Chromium  (VI)  is  more  toxic  than  chromium  (ID)  following  both  acute  and  chronic 
exposures.  Chromium  (VI)  compounds  are  very  strong  sldn  irritants  and  sensitizers.  These 
compounds  have  been  demonstrated  to  produce  nasal  irritation,  skin  ulceration,  irritant 
dermatitis  and  allergic  contact  dermatitis  in  humans.  Nasal  irritation  in  workers  has  been 
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observed  at  airborne  (soluble)  chromium  (VI)  concentrations  of  0.068  mg/m3.  At  higher 
concentrations,  perforations  of  the  nasal  septum  have  been  observed.  Chrome  skin  ulcers  are 
deep  round  holes  that  develop  at  sites  where  hexavaknt  chrome  compounds  a  redqxKited  on 
broken  skin.  Favored  sites  for  ulcer  development  include  nail  root  areas,  knuckles  and  finger 
webs,  and  on  the  back  of  hands  and  forearms.  The  ulcer  heals  slowly  and  may  persist  for 
months.  Allogic  dermatitis  may  result  after  me  or  more  exposures  to  chromium  (VI). 
Subsequent  exposures  result  in  dermatitis  are  of  varying  severity.  Allergic  eczematous 
dermatitis  due  to  chromium  VI  has  been  described  in  a  variety  of  people,  including  those 
without  occupational  exposure.  Sldn  patch  tests  indicate  that  8-15  %  of  all  patients  suffering 
from  eczematous  dermatitis  react  positively  with  chrotmum.  In  some  individuals,  chromium 
(chromate)  sensitization  has  resulted  in  a^madc  attacks  upon  subsequent  reexposure 
(U.S.EPA,  1984b). 

In  occupational  settings,  chromium  (VI)  exposure  has  resulted  in  local  lung  effects  such  as 
pneumoconiosis  and  acute  upper  respiratory  disease.  There  have  been  reports  of  kidney 
damage  in  workers  where  chromium  (VI)  was  absorbed  through  damaged  sldn  (which  can 
be  sustained  due  to  the  irritant  effects  of  chromium  (VI),  as  described  previously.  In  adults, 
ingestion  of  1  to  2  grams  of  chromate  has  resulted  in  kidney  and  liver  damage  that  appeals 
1  to  4  days  following  ingestion.  Ingestirm  of  about  S  grams  of  chromate  results  in  the 
appearance  of  liver  and  kidney  damage  within  12  hours  of  the  intake.  Gastrointestinal 
bleeding  and  massive  fluid  loss  may  also  occur  after  this  exposure  (U.S  EPA,  1984b). 

No  studies  on  possible  teratogenic  effects  resulting  from  ingestion  of  chromium  are  available 
(IRIS,  1988). 

Carcinogenic  Effects  of  Chrmnium  VI 

Hexavalent  chromium  compounds  have  produced  excess  tumors  in  several  animal  bioassays, 
although  chromium  (VI)  has  not  product  lung  tumors  following  inhalation  exposures  (IRIS, 
1988). 

Workers  employed  in  chromate  production  have  had  increased  incidences  of  lung  cancer. 
ACPF  of  41  (mg/kg/day)  ttom  the  inhalation  route  has  been  estimated  from  chromium  (VI) 
by  EPA’s  Cancer  Assessment  Group  based  on  an  epidemiology  study  performed  by  Mancuso 
(1975). 

A  review  of  the  histologic  classification  of  lung  cancer  cases  in  chromate  workers  attributed 
the  greatest  risk  to  cancer  due  to  acid*soluble,  water-insoluble  Cr  (VI)  rather  than  trivalent 
compounds.  Other  studies  have  supported  this  hypothesis. 

A  slight  increase  in  cancer  of  the  gastrointestinal  tract  has  been  reported  in  other  studies,  but 
each  involved  only  a  small  group  of  workers.  Animal  studies  support  the  human  data  that 
Cr  (VI)  is  the  carcinogenic  chromium  compound.  Trivalent  compounds  have  little  to 
nomutagenic  activity  in  bacterial  systems. 
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EPA  classifies  chromium  (VI)  as  a  Group  ’A*,  human  carcinogen  by  inhalation.  There  are 
no  studies  indicating  that  chromium  ^  is  carcinogenic  following  ingestion  exposure 
(IRIS,  1988).  Studies  have  found  in  vivo  conversion  of  Cr  (VI)  to  Cr  (M)  and  the  reverse. 
Therefore  exposure  to  one  form  involves  exposure  to  both. 

Pharmacokinetics 

Chromium  (IH)  compounds  are  not  readily  absorbed  relative  to  chromium  (VI)  salts  by  either 
inhalation  or  oral  routes  of  exposure.  In  the  gastrointestinal  tract,  about  0.4%  chromium  (m) 
and  10%  chromium  (VI)  is  absorbed  (U.S.  EPA,  1984a).  (Thromium  is  bound  by 
constituents  in  the  gastric  juices  which  reduce  intestinal  uptake.  Absorption  also  occurs 
through  the  sldn  with  diffusion  constants  reported  to  be  314  x  106  cm2/min  and6  26.6  x  106 
cm2/min  for  hexavalent  and  trivalent  chromium,  respectively  (Mali,  1963). 

Factors  influencing  dermal  absorption  include  the  chromium  salt  employed,  the  valencestate 
(m  or  VI),  anionic  form,  concentration  and  pH  (U.S.  EPA,  1984a). 

Once  absorbed,  chromium  (HI)  is  transported  by  binding  to  proteins  in  the  blood.  Chromium 
(VI),  however,  crosses  the  red  blood  cell  membrane  where  it  can  bind  to  cellular  compounds 
or  undergo  reduction  to  chromium  (HI).  Chromium  (III)  is  cleared  rapidly  from  the  blood 
and  slowly  from  tissues,  while  chromium  (VI)  is  distributed  to  the  liver,spleen,  bone  marrow, 
lung  and  kidney.  There  is  some  indication  that  accumulation  mayalso  occur  in  the  testes, 
brain  and  heart. 

Excretion  primarily  occurs  through  the  urine  (about  SO-60%)  with  some  fecal  elimination 
(about  8%)  (U.S.  EPA,  1984c).  The  remainder  is  deposited  in  various  tissue  compartments 
and  has  a  long  biological  half-life.  Chromium  (VI)  is  eliminated  much  faster  than  Cr  (III)- 
Adipose  and  muscle  tissue  retain  chromium  for  about  2  weeks  while  liver  and  spleen  tissue 
retain  chromium  for  about  1  year. 

Human  Epidemiology  Studies  of  Chromium  VI 

Epidemiological  studies  of  chromate  production  facilities  in  the  United  States,  Great  Britain, 
Norway,  Japan  and  West  Germany  have  established  an  association  between  chromium 
exposure  and  lung  cancer.  Most  of  these  studies  did  not  establish  whether  chromium  (m) 
or  chromium  (VI)  was  the  causative  agent.  Three  studies  of  workers  in  the  chrome  pigment 
industry  also  found  an  association  between  occupational  chromium  (predominantly 
hexavalent)  exposure,  and  lung  cancer  (IRIS,  1988). 

Mancuso  (1975)  divided  a  332'membar  cohort  into  three  groups  of  workers  who  began  work 
between  1931  1932,  between  1933  and  1934,  and  between  1935  and  1937.  Of  all  the 

cancer  deaths  in  the  cohort  up  until  1974,  63.6  percent,  62.5  percent  and  58.3  percent  were 
attributed  to  lung  cancer  in  the  first,  second  and  third  groups,  respectively.  Workers  were 
exposed  to  both  chromium  (HI)  and  chromium  (VI)  and,  therefore,  the  risk  estimation  for 
chromium  (VI)  is  actually  based  on  exp(»ure  to  total  chromium. 
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LEAD 


ACUTE  EFFECTS 

Many  neuiotoxic  effects  are  associated  with  lead  intoxication.  In  children,  acute 
encq>halopathy  can  result  from  blood  lead  levels  greater  than  80  It  is  initially 

characterized  by  irritability,  loss  of  memory  and  inability  to  concentrate.  It  can  progress  to 
delirium,  cmivulsions,  coma  and  death  (EPA,  1986). 

At  high  lead  exposure,  the  gastrointestinal  system  is  one  of  the  earliest  to  show  symptoms 
of  acute  lead  intoxication.  Colic  (acute  abctominal  pain)  is  a  consistent  early  symptom  of  lead 
poisoning.  It  is  most  often  seen  in  cases  of  occupational  lead  exposure,  and  has  been 
observed  in  workers  with  blood  lead  levels  exceeding  40  n^6!L  (ATSDR,  1988). 

SYSTEMIC  HEALTH  EFFECTS 

Inorganic  lead  is  primarily  absorbed  through  the  gastrointestinal  tract  and  the  lungs. 
Absorption  through  the  skin  ai^iears  to  be  limited.  The  absorption  of  lead  in  the 
gastrointestinai  tract  ij  dependent  uptm  numerous  factors  including:  the  age  and  nutritional 
status  (e.g.,  iron,  zinc,  and  calcium  stores)  of  the  individual  ingesting  the  lead,  how  recently 
the  individual  has  eaten,  and  the  form  of  the  lead  (e.g.,  solubility  and  particle  size).  It  has 
been  estimated  that,  on  the  average,  6*15  percent  of  normal  adult  dietary  lead  (including 
beverages)  is  absort^  (HPA,  1986). 

Toxic  effects  resulting  from  lead  exposure  area  well  documented  and  many  have  been 
associated  with  a  range  of  blood-lead  (PbB)  levels.  Children  have  been  found  to  develop 
symptoms  at  lower  PbB  levels  than  do  adults.  Dose  related  toxic  effects  are  observed  in  the 
following  areas:  heme  synthesis  and  hematological  (blood  system)  effects,  neurological 
system,  kidney,  reproduction/development,  and  the  cardiovascular  system. 

Central  Nervous  System  Effects 

Less  severe  neurotoxic  effects  have  been  observed  at  lower  blood  lead  levels.  For  example, 
decreased  nerve  conduction  velocities,  indicative  of  peripheral  nerve  dysfunction,  have  been 
noted  in  children  and  adults  at  blood  levels  of  30  to  40  fig/dl  (ATSDR,  1988).  Recently,  it 
has  been  determined  that  blood  lead  levels  as  low  as  30  to  40  ^g/dl  are  associated  with  IQ 
deficits  and  other  central  nervous  system  effects  in  children.  Altered  auditory  and 
electrophysiological  re^nses  have  been  observed  in  children  at  blood  lead  levels  of  15 
Mg/dl. 

Neuro  behavioral  deficits  have  been  observed  in  infants  and  young  children  with  blood  lead 
levels  of  10'15  fig/dl,  although  these  may  be  reversible  in  later  years  is  exposure  ceases.  A 
variety  of  behavior  changes,  developmental  delays  in  motor  abilities,  and  learning  deficits 
have  been  observed  in  young  animals  with  prenatal  or  early  postnatal  lead  exposures 
(ATSDR,  1988). 
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Hemolytic  Effects 

Blood  lead  can  have  many  diverse  effects  due  to  its  interference  with  the  synthesis  of  heme, 
a  compound  that  functions  in  many  tissues  including  blood,  kidney,  liver  and  nerves.  Lead 
interference  with  heme  synthesis,  as  indicated  by  elevated  levels  of  erythrocyteprotoporphyrin 
(EP),  has  been  associate  with  blood  lead  levels  of  15-30  in  adults  and  15  Mg/dl  in 
children.  Changes  in  heme  synthesis  enzyme  activity  levels  have  been  observed  at  blood  lead 
levels  as  low  as  10  ,  although  it  is  not  clear  whether  this  has  any  physiological  effects. 

In  the  blood,  heme  is  a  critical  component  of  hemoglobin,  the  protein  that  transports  oxygen 
throughout  the  body.  Anemia,  a  fiinctional  and  potentially  serious  deficit  in  the  amount  of 
hemoglobin  has  been  observed  at  80  /tg/dl  blood  lead  in  adults  and  70  Mg/dl  blood  lead  in 
children.  In  the  kidney,  reduced  heme  content  results  in  reduced  vitamin  D  metabolism, 
which  in  turn,  interferes  with  several  hormonally  regulated  effects.  In  the  liver,  reduced 
heme  synthesis  may  result  in  the  impairment  of  detoxification  of  toxic  organic  compounds 
and  drugs,  as  the  P450  metabolism  enzymes  require  heme  as  a  cofactor  (ATSDR,  1988). 

Toxic  effects  resulting  from  chronic  lead  exposure  are  well  documented  and  many  have  been 
associated  with  accompanying  blood-lead  (PbB)  levels.  Children  have  been  found  to  develop 
symptoms  at  lower  PbB  levels  than  do  adults.  The  most  serious  effects  associated  with  lead 
intoxication  are  the  neuiotoxic  effects.  Lead  encephalopathy  can  result  from  blood  lead 
levels  greater  than  100  Mg/100  ml  and  is  characteri^  by  irritability,  loss  of  memory  and 
ability  to  concentrate,  delirium,  hallucinations,  cerd)ral  edema,  and  coma  (EPA,  1980).  Less 
severe  neurotoxic  effects  have  been  observed  at  lower  blood  lead  levels.  For  example, 
lowered  nerve  conduction  velocities,  indicative  of  peripheral  nerve  dysfunction,  have  been 
noted  in  adults  at  blood  levels  of  30  to  40  Mg/ 100  ml  (  EPA,  1985). 

Hematologic  effects  appears  to  be  among  the  most  sensitive  indicators  of  lead  absorption. 
Lead  interference  with  heme  synthesis  has  been  noted  in  humans  and  other  mammalian 
species  at  levels  below  10-15  Mg/100  ml.  The  step  most  sensitive  to  lead  in  the  heme 
synthetic  pathway  is  that  mediated  by  the  enzyme  7-aminolevulinic  acid  dehydratase  (7- 
ALAD),  ^though  the  health  significance  of  7-ALAD  inhibition  at  low  blood-lead  levels  is 
unclear.  Lead  can  also  lead  to  the  accumulation  of  porphyrin  in  erythrocytes  with  elevated 
levels  of  erythrocyte  protoporphyrin  (EP)  associated  wiA  blood  lead  levels  of  25-30  Mg/ 100 
ml  in  adults  and  15  Mg/100  ml  in  children  (  EPA,  1985).  Anemia  is  characteristic  of  more 
severe  cases  of  lead,  poisoning,  resulting  from  erythrocyte  destruction  and  reduced 
hemoglobin  synthesis  (  ^A,  1977). 

Nephrotoxicity 

Renal  (kidney)  toxicity  has  been  observed  in  victims  of  lead  intoxication.  Reversible 
proximal  tubule  damage  has  been  observed  primarily  in  cases  of  short  exposure.  Reduced 
glomerular  function  has  been  associated  with  chronic  exposures  and  blood  lead  levels  ranging 
from  40  to  more  than  100  Mg/(il  (EPA,  1986). 
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Cardiovascular  Effects 


Cardiovascular  effects,  including  increased  blood  pressure  and  hypertension,  have  been 
associated  with  lead  exposure  to  adults.  The  EPA  (ATSDR,  1988)  considen  that  sufficient 
evidence  exists  firom  four  large-scale  general  population  studies,  as  well  as  smaller  studies, 
to  make  the  following  conclusions:  "that  a  sinall  but  positive  association  exists  between 
blood  lead  levels  and  increases  in  blood  pressure.  Quantitatively,  the  relationship  ^>pears 
to  hold  across  a  wide  range  of  blood  lead  values,  extending  possibly  down  to  as  low  as  7 
Mg/dl  for  middle-aged  men.” 

REPRODUCTIVE  EFFECTS 

Several  occupational  studies  have  suggested  a  relationship  between  lead  exposure  and  adverse 
reproductive  effects  in  both  women  and  men.  However,  the  data  were  all  obtained  at 
moderate  to  high  lead  exposure  levels,  and  the  number  of  individuals  was  small.  These 
studies  are  not  considered  definitive  (EPA,  1986).  Animal  studies,  primarily  in  rodents,  also 
indicate  there  ate  adverse  reproductive,  but  not  teratogenic,  effects  following  chronic 
exposure  to  lead  in  food  and/or  drinking  water  (EPA,  1986).  Delays  in  neuro  behavioral 
development  were  described  previously.  Other  developmental  effects  that  have  been 
associued  with  lead  exposure  include  low  birth  weight  and  decreased  gestational  age,  which 
occurs  at  maternal  blo(^  lead  levels  above  12-14  Mg/til>  and  reductions  in  childhood  growth 
(IRIS,  1989). 

An  approach  to  determining  hazard-associated  levels  of  lead  in  soil  is  the  determination  of 
lead  soil  levels  that  ate  not  associated  with  elevated  blood  lead  levels  in  children.  According 
to  the  report  "Preventing  Lead  Poisoning  in  Young  Children"  (ATSDR,  1988):  lead  in  soil 
and  dust  appears  to  be  responsible  for  blood  lead  levels  in  children  increasing  above 
bacl^round  levels  when  the  concentration  in  the  soil  or  dust  exceeds  S00-1(XX)  ppm. 

CARCINOGENIC  EFFECTS 

Inhalation 

The  EPA  has  concluded  that  inorgaiuc  lead  is  a  probable  human  carcinogen,  with  a  weight 
of  evidence  classification  of  B2.  Although  human  evidence  is  inadequate,  several  animal 
bioassays  have  shown  statistically  significant  increases  in  renal  turnon  following  dietary  and 
drinking  water  exposure  to  lead  acetate  or  lead  subacetate,  two  soluble  lead  salts  (IRIS, 
1989).  No  quantitative  cancer  potency  factor  has  been  derived  for  lead  because  of  the  large 
uncertainties  involved  in  the  derivation,  including  the  effect  of  age,  health,  nutritional  status 
and  body  burden  (IRIS,  1989).  Lead  has  been  associated  with  several  mutagenic  and  other 
genotoxic  effects  under  certain  conditions. 

All  studies  regarding  exposure  to  lead  do  not  report  quantified  exposure  concentrations  and 
are  further  limited  due  to  smoking  and  exposure  to  other  metals.  Two  studies  found  no 
association  between  exposure  to  lead  and  cancer  mortality  (Dingwall-Fordyce  and  Lane, 
1963;  Nelson  et  al,  1982);  one  found  a  slight  association  (Selevan  et  al,  1985);  and  one  found 


a  significant  excess  of  total  cancer  mortality  (Cooper  and  Coffey,  1975;  Cooper  1985 
update). 

The  animal  evidence  is  considered  sufficient  to  classify  it  as  a  probable  human  carcinogen. 
Statistically  significant  increases  of  rmal  nimors  associated  with  oral  exposure  to  lead  have 
been  reported  in  10  bioassays  in  rats  and  one  in  the  mouse.  Results  have  been  reproduced 
in  several  laboratories  in  several  strains  of  rats  with  evidence  of  multiple  tumor  sites 
(IRIS,  1989). 

INGESTION 

Two  two-year  feeding  studies  in  rats  were  conducted  by  Azar  et  al.,  (1973).  Exposure 
concentrations  ranged  from  10  to  2,(X}0  ppm  of  lead  acetate.  M^e  rats  in  exposure  groups 
of  500  ppm  and  above  exhibited  an  incrnsed  incidence  of  renal  tumors.  No  tumors  were 
observed  in  rats  of  either  sex  at  10  to  100  ppm  or  in  control  groups.  The  study  is  limited 
however,  by  each  of  experimental  detail. 

Roller  et  al.,  (1986)  also  reported  an  increased  incidence  of  renal  tumors  in  male  rats  at  a 
dietary  exposure  concentration  of  2,600  ppm  of  lead  in  lead  acetate.  Eighty-one  percent  of 
the  rats  of  the  treatment  groups  had  renal  tumors  after  76  weeks  of  exposure. 

Male  rats  were  fed  8,500  ppm  for  79  weeks  in  a  study  by  Kasprzak  et  al.,  (1985). 
Approximately  45  percent  of  surviving  treatment  group  rats  had  renal  tumors. 

One  study  (Van  Esch  and  Kroes,  1969)  repotted  a  low  incidence  of  renal  tumors  in  treatment 
group  of  1 .0  percent  lead  acetate.  The  investigator  felt  that  the  low  incidence  of  renal  tumors 
was  due  to  early  mortality.  No  significant  unctease  of  renal  tumors  was  observed  in  hamsters 
at  0.5  percent  and  1  percent  dietary  concoitradons. 
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MERCURY 


Mercury  is  a  transition  metal  and,  in  its  elemental  state,  occurs  at  room  temperature  as  a 
liquid.  It  is  commonly  produced  as  a  byproduct  to  gold  mining  and  is  produced  from  mining 
operations.  It  is  commonly  used  in  thermometers,  barometers  and  other  pressure-sensing 
d^ces  and  in  electrical  compcments.  World  productiiMi  of  mercury  exceeds  6.5  million 
kilograms  annually. 

Mercury  occurs  naturally  in  the  environment  and  is  distributed  throughout  the  world.  It 
occurs  in  three  valence  states;  as  a  metal  and  various  inorganic  and  organic  complexes.  It 
is  discharged  into  the  environment  in  the  form  of  gaseous  emissions,  various  salts  in 
industrial  processes,  and  is  capable  of  bioaccumulation  into  terrestrial  and  aquatic  food 
chains.  A  saturated  atmosphere  of  elemental  mercury  can  contain  up  to  18  mg/m’  and  it  can 
exist  in  the  monatomic  state  as  a  va^r.  Inorganic  mercury  (Hg'*^’  and  Hg*^^  readily  forms 
complexes  with  organics,  especially  sulfhydryl  groups  and  can  form  salts  with  organic  and 
inorganic  acids.  Organic  mercury  consists  of  primarily  methyl,  ethyl,  phenyl  and  alkoxyalkyl 
mercury  compounds  in  the  form  of  organic  and  inorganic  acid  salts.  The  compounds  readily 
bioaccumulate  due  to  their  lipophilic  nature  and  can  interact  with  biologic^y  significant 
ligands.  These  compounds  are  capable  of  passing  placental  barriers. 

Acute  Effects 

Acute  human  exposure  to  high  concentrations  of  mercury  vapor  results  in  loss  of  respiratory 
function  and  death  due  to  pulmonary  tissue  necrosis  and  edema  (Tmig  and  Brennan,  1959). 
Organic  mercury  exposure  involving  di^ylmercury  at  concentrations  up  to  1  mg/m’  for  up 
to  four  months  resulted  in  death  with  major  tissue  damage  being  in  the  gastrointesdiud  tract. 
Acute  inhalation  exposure  of  mercury  v^r  and  organic  mercury  to  experimental  animals 
results  in  death  due  to  pulmonary  edema. 

Inhalation  of  metallic  mercury  vapor  results  in  systemic  toxicity  to  humans  and  experimental 
animals.  The  effects  are  dose  related  such  that  at  low  levels,  the  central  nervous  system  and 
kidney  are  target  organs  while  at  higha  doses,  the  respiratory  tract,  cardiovascular  and 
gastrointestinal  organs  are  targeted.  Respiratory  effects  in  humans  and  rodents  include 
pulmonary  edema,  lobar  pneumonia,  desquamation  of  bronchiolar  epithelium,  necrosis  and 
death  (A^e  et  al.  1953).  Cardiovascular  effect  include  initial  increase,  in  blood  pressure 
followed  by  degeneration  and  myocardial  necrosis.  Gastrointestinal  effects  include  nausea, 
vomiting,  gingivitis,  mercurial  stomatitis  and  necrosis  of  the  intestinal  mucosa  (Lillis.  1985). 
Renal  effects  include  proteinuria,  hematuria,  degeneration  of  the  convoluted  tubules  and  death 
(Campbell,  1948).  Creatine  excretion  increased  in  exposed  individuals  with  increasing  dose 
suggesting  that  this  marker  might  be  a  useful  gauge  for  the  level  of  mercury  exposure  (Buch 
et  al.  1980).  In  rodents,  renal  tubular  epithelium  degeneration  is  noted  at  moderate  doses  (3 
mg/m’)  (Kishi  et  al.  1978).  Based  on  these  studies,  a  level  of  hrom  1  to  3  mg/m’  resulted  in 
aLOAEL. 
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The  central  nervous  system  is  a  major  target  organ  for  elemental  mercury  exposure. 
Elemental  mercury  rs^idly  passes  the  blood-brain  barrier  and  can  exert  toxicity  based  on 
conversion  to  inorganic  forms  and  interaction  with  sulfhydryl  groups  in  the  neuronal  tissue. 
Acute  exposure  results  in  excitability,  tremors,  decreased  motor  and  muscular  function, 
headache,  visual  disturbances,  ataxia,  dysarthria  and  with  severe  exposure,  paralysis  an  death 
(Cassarett  and  Doull,  1986;  Hanninen,  1982).  Chronic  exposure  to  elemental  mercury  results 
in  tremors,  loss  of  short-term  memory,  decreased  psychomotor  skill  and  general  neurological 
dysfunction  that  becomes  irreversible  aiier  prolonged  exposure  (Fawer,  et  al.  1983).  Elevated 
urinary  excretion  of  mercury  generally  correlates  with  neurological  symptoms.  Due  to  the 
cumulative  nature  of  mercury  intoxication,  a  chronic  inhalation  MRL  of  0.00026  mg/^  has 
been  suggested  for  a  long-term  exposure  level  of  atmospheric  mercury. 

Rodent  exposure  to  metallic  mercury  results  in  neurological  and  behavioral  effects  similar  to 
those  manifested  in  humans  although  rodents  appear  less  sensitive  than  humans  to  mercury 
inhalation  (Armstrong,  1963;  Ganser  and  Kirschner,  1985) 

Investigations  in  humans  following  prenatal  exposure  to  mercury  suggests  increased 
spontaneous  abortion  and  menstrual  disturbances.  Due  to  the  rapid  absorption  of  mercury  via 
inhalation,  transfer  of  mercury  from  maternal  blood  to  matemk  milk  can  result  in  neonatal 
exposure  to  mercury  (Cassarett  and  DouU,  1986). 

Elemental  mercury  vapor  caused  increased  feral  toxicity  in  rodents,  the  number  of  resorptions 
and  fetal  mortality  increased  with  treatment  groups.  Rat  exposed  to  doses  of  0.5  mg/m^ 
during  days  10  to  15  of  gestation  resulted  in  increased  resorptions  and  increased  skeletal 
malformations  (Steffek  et  al.  1987).  Based  on  rodent  and  human  data,  mercury  exposure 
during  mid  to  late  pregnancy  could  result  in  developmental  and/or  reproductive  toxicity. 

Chronic  Exposure 

Chronic  exposure  to  elemental  mercury  vapor  results  in  prolonged  neurological  symptoms 
which  include  tremors,  loss  of  memory,  decreased  psychomotor  skill  and  neurological 
dysfunction  (Fawer,  et  al.  1983).  Increased  urinary  excretion  of  mercury  and  the  development 
of  proteinuria  indicate  chronic  mercury  intoxication  as  does  the  elevated  creatine  excretion 
(Ganser  and  Kirschner,  1985). 

Genotoxicity 

Genotoxic  effect  of  elemental  and  inorganic  mercury  via  inhalation  include  elevated 
chromosomal  abnormalities  in  lymphocytes,  conflicting  report  indicate  the  potential  for 
development  of  both  chromosomal  aberrations  and  aneuploidy  in  humans.  Bone  marrow 
chromosomal  aberrations  have  been  demonstrated  in  mice  exposed  to  organic  mercury 
vapors.  Shot-term  mutagenicity  assays  in  various  cultured  cells  indicate  a  lack  if  direct 
mutagenic  activity  of  mercury  or  mercury  salts. 
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Carcinogenicity 


Based  on  £urly  extensive  human  q)idemiological  investigations,  there  is  no  correlation 
between  occupational  mercury  exposure  and  increased  tumor  burden.  There  is  no 
experimental  animal  data  or  bioassays  that  indicated  that  various  forms  of  mercury  could 
enhance  tumor  development  in  todrats.  Based  on  these  data,  U.S.  EPA  has  classified 
mercury  as  a  class  D  compound  and  there  are  n  cancer  potency  values  for  mercury  (IRIS, 
1989). 
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SELENIUM 


Selenium  toxicity  depends  on  total  body  levels  since  its  deficiency  and  excess  result  in  several 
disorders  (ASTDR,  1989).  The  nature  of  the  toxicity  does  not  appear  to  correlate  with  the 
oxidation  state  of  selenium  but  absorption  and  bio-availability  depend  on  the  form  of  selenium 
(e.e.  organic  or  inorganic). 

Noo-carcinogenic  Effects 

Low  body  and  tissue  levels  of  selenium  result  in  diminished  glutathione  peroxidase  enzyme 
activity  in  whole  blood  and  erythrocytes  which  adversely  effects  the  protection  of  cells  from 
oxidation  damage  (Valentine  et.  al,  1988).  Depressed  selenium  levels  result  in  at  least  two 
chronic,  non-cancerous,  metabolic  diseases:  Keshan  disease  and  Kashin-Beck  disease  (Yang 
et.  al,  1988).  Keshan  disease  manifests  its  symptoms  by  increased  necrosis  of  the  myocardial 
muscle,  while  Kashin-Beck  disease  results  in  degeneration,  atrophy,  and  necrosis  of  cartilage. 
Low  selenium  intake  in  other  instances  results  in  increased  cardiomyopathy  resulting  in 
increased  cardiovascular  deaths  in  man  (Oster  et.  al,  1983;  Salonen  et.  al,  1982). 

Excessive  body  levels  of  selenium  manifest  their  symptoms  as  increased  garlic  breath, 
increased  skin  rashes,  dental  carie  increase,  brittle  and  discolored  nails,  hair  loss  and 
increased  nervous  system  disorders  (Kilness  and  Hochberg,  1977;  Yang  et.  al,  1983).  Severe 
selenosis  can  result  in  chronic  nervous  system  degeneration  and  depression. 

In  rodent  species,  oral  ingestion  of  selenium  and  selenium  salts  produce  acute  toxicity  to 
mice,  rats,  guinea  pigs,  and  rabbits  (ASTDR,  1989.  Nonlethal  doses  of  selenium  sulfide  or 
selenium  disulfide  result  in  pulmonary  edema  and  respiratory  congestion  (Carter,  1966; 
Koppel  et.  at,  1986).  Ingestion  of  high  levels  of  selenacious  plants  results  in  respiratory 
failure  in  livestock  ^AS,  1976a). 

Oral  dosage  of  mice  and  rats  with  selenium  salts  results  in  myocardial  hyperemia, 
hemorrhage,  and  degeneration,  and  pericardial  edema  (Schroeder  and  Mitchener,  1972).  In 
chronic  exposure  settings  with  mice,  myocardial  amyloidosis  of  the  heart  was  observed  but 
the  significance  of  this  finding  is  unclear. 

Severe  gastrointestinal  distress,  abdominal  cramping  and  fluid  imbalance  result  from  acute 
dosage  with  seloiium  salt  in  humans  (Koppel,  1986).  Livestock  suffering  from  "blind 
staggers”  exhibit  severe  gastrointestinal  distress  and  upon  necropsy,  pronounced 
gastrointestinal  necrosis  (Shamberger,  1986).  Gastrointestinal  ^sorders  in  rodents  fed  grains 
high  in  selenium  resulted  in  NOAELs  of  0.5  mg/kg/day  (ASTDR,  1989). 

Limited  investigations  in  humans  suggest  that  hepatic  effects  occur  following  short-term  and 
chronic  ingestion  of  selenium  compounds.  Abnormal  liver  fimction  (serum  bilirubin  and 
alkaline  phosphatase  activity)  has  b^  demonstrated  in  one  patient  (Civil  and  MacDonald, 
1978). 
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Hepatic  congestion  in  ruminants  and  rodents  have  been  noted  (Hoppee  et.  al,  1985;  Palmer 
and  Olsen,  1974).  Chronic  exposure  to  selenium  compounds  in  rodents  also  results  in 
depressed  liver  weight  and  eventually  cirrhosis  (Harr  et.al,  1967)  (NOAEL  0.68  mg/kg/day). 

Selenium  intoxication  has  resulted  in  effects  on  other  organ  systems  in  rodents  and  humans. 
Renal  effects  such  as  nephritis  and  severe  interstitial  nephritis  and  any  lordosis  have  been 
noted  following  oral  ingestion  of  selenium  compounds  (Harr  et.  al,  1967).  Oral  ingestion 
of  selenium  has  been  associated  with  delayed  eye  lid  development  in  mice  (Ostadalova  and 
Babicky,  1980). 

Reproductive  and  Developmental  Effects 

There  have  been  no  investigations  demonstrating  that  selenium  or  selenacious  containing 
plants  induce  developmental  anomalies  in  humans  (ASTDR,  1989).  Selenium  does  not  induce 
terata  in  rodent  species  under  very  stringent  conditions  (Barlow  and  Sullivan,  1982).  Avian 
species  s^jpear  to  be  highly  susceptible  to  selenium  induced  terata  (Palmer  et.  at,  1973). 
Selenium  ingestion  elicits  decreased  fetal  body  weights  in  rats  and  mice  and  impairs  fertility 
and  conception  rates  in  rodents  (Chowdhury  and  Venkatakrishna-Ohatt,  1983).  ^lenium  also 
decreases  fecundacy  in  swine  (Wahlstrom  and  Olson,  19S9b).  Recent  investigations  in 
primates  indicate  that  selenium  does  not  induce  fetal  malformations  under  continuous  dosing 
prior  to  conception  through  parturition  (Tarental  et  al,  in  press). 

Genotoxic  and  Carcinogenic  Effects 

Selenium  by  itself  has  not  been  shown  mutagenic  in  bacterial  or  mammalian  ceil  mutagenesis 
assays  (ASTDR,  1989).  In  fact,  the  presence  of  selenium  in  the  mutaticm  assays  as  a  media 
supplement  or  as  an  adjunct  to  the  S9  metabolic  activation  system  decrease  mutegenic  activity 
of  known  mutagens  ((3airola  and  Chow,  1982). 

Selenium  and  selenium  containing  plants  do  not  enhance  the  development  of  tumors  in 
humans  (ASTDR,  1989).  In  fact,  in  areas  where  high  indigenous  selenium  occurs  in  the  diet, 
tumor  rates  for  tongue,  esophagus,  stomach,  intestine,  rectum,  liver,  pancreas,  lung  and 
bladder  are  significantly  lower  in  males  and  females  than  in  low  selenium  exposure  diets 
(Shamberger  et.  at,  1976).  The  possible  mechanism  may  relate  to  effects  on  glutathione 
peroxidase  le-'els  (Valentine  et.  al,  1988). 

Carcinogenicity  data  in  rodents  for  dietary  selenium  present  conflicting  results.  Early  reports 
indicate  that  sodium  selenate  or  selenacious  plant  material  enhanced  hepatic  tumor  incidence 
in  rodents  (Volgarev  and  Tscherkes,  1967;  Schroder  and  Mitchener  1971a).  Later  reports 
indicate  that  dietary  selenium  inhibits  spontaneous  tumor  development  or  chemically  induced 
(N-2-nuorenylacetamide)  tumors  (Harr  et.al,  1967).  Selenium  sulfide  is  the  only  compound 
known  to  consistently  increase  tumor  incidence  in  the  form  of  hepatocellular  carcinomas  and 
alveolar/bronchiolar  carcinomas  in  rats  and  mice  (NTP,  1980c).  Selenium  sulfide  is  only 
used  in  topical  pharmaceutical  preparations  and  not  taken  orally.  Lastly,  in  1975,  lARC 
concluded  from  the  literature  that  selenium  in  the  forms  of  selenite,  selenate,  and  organic 
forms  was  non-carcinogenic  to  rodents  and  humans  and  is  not  considered  to  be  a  carcinogen. 
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ZINC 


Systemic  Health  Effects  of  Zinc.  As  the  zinc  ion  is  too  poorly  <X) -absorbed  to  induce 
systemic  intoxication,  zinc  compounds  are  relatively  non-toxic  by  mouth.  Zinc  is  an  essential 
component  of  numerous  enzyme  systems  of  diverse  activities  in  the  body.  Zinc  has  also 
exerted  protective  effects  in  many  ^sease  states  (Klaasson,  1986). 

In  brass  foundry  workers,  zinc  oxide  was  found  to  produce  zinc  fume  fevers  due  to  inhalation 
of  fumes  during  manufacturing  processes.  Clinical  recovery  is  usually  complete  in  24  to  48 
hours.  Chronic  exposure  to  fiimes  has  not  shown  adverse  effects  (NIOSH,  1976). 

Fine  salt  of  strong  mineral  acids  can  be  corrosive  to  the  sldn  and  irritating  to  the 
gastrointestinal  tract.  However,  the  use  of  zinc  oxide  in  many  topical  dermatologic 
preparations  has  demonstrated  a  low  potential  for  sldn  irritation.  An  occupational  dermatitis 
"Oxidepox”  was  reported  by  Mogelivskaya  in  workers.  The  author  concluded  that  zinc  oxide 
particulate  and  lack  of  personal  hygiene  contributed  to  the  minor  eruptions.  These  were 
reversible  with  the  institution  of  g<^  hygiene  practices  (Clayton,  1981). 

Gastrointestinal  disturbances  with  peptic  ulcer-like  symptoms  have  been  supported  in  workers 
employed  for  years  in  brass  foundries  (Clayton,  1981). 

Clinically  latent  liver  dysfunction  has  been  reported  in  workers  exposed  to  high  levels  of 
zincoxide.  Evidence  of  peptic  ulcers  was  felt  to  be  indicative  of  gastrointestinal  tract 
damage(NIOSH,1976). 

Zinc  is  a  nutritionally  essential  metal  and  deficiency  results  in  several  health 
consequences.  Excessive  exposure  to  zinc  is  relatively  uncommon  and  requires  very  heavy 
exposure. 
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BENZENE 


The  occurrence  of  benzene  in  the  environment  is  through  both  natural  sources  and  coal  and 
oil  production.  It  is  component  of  gasoline  and  issued  as  an  ingredient  in  the  production  of 
plastics,  detergents  and  pesticides.  Some  paint  strippers  and  cleaning  products  contain 
benzene.  Since  benzene  in  a  gas  at  normal  temperatures,  human  exposure  in  most  likely  to 
occur  through  inhalation.  Ingestion  of  contaminated  water  is  also  a  route  of  exposure. 

Acute  Effects  of  Benzene.  Death  due  to  inhalation  of  high  benzene  concentrations  has  been 
documented.  In  these  cases,  a  tank  ^ill  or  intentional  misuse  of  benzene  containing  products 
has  caused  CNS  depression  or  cardiac  arrythmia. 

For  exposures  to  high  concentrations  which  are  below  l^hal  levels,  the  central  nervous 
system  is  the  organ  of  concern.  Liquid  and  vapor  can  irritate  the  mucus  membranes. 
Contact  with  liquid  can  cause  an  itching  dermatitis.  Headache,  dizziness,  nausea  can  occur. 

Through  inhalation  studies  of  animals  the  LC  50  was  found  to  be  13,700  ppm  for  a  4  hour 
exposure  (Drew  and  Fouts,  1974).  Lethality  to  humans  by  inhalation  has  bm  estimated  at 
19,000  to  20,0(X)  ppm  for  a  5  to  10  minute  exposure  (Sandmeyer,  1981). 

Benzene  is  considered  to  be  of  low  acute  toxicity  to  animals  when  ingested  (O’Bryan  and 
Ross,  1986).  In  rats  the  lowest  LD  found  is  930  mg/kg.  In  humans,  concentrations  in  the 
range  of  10  ml  up  to  30g  of  benzene  has  been  estimated  to  be  a  lethal  dose  (Thienes  and 
Haley,  1972  and  Von  Oettingen,  1940,  as  reported  in  Sandmeyer,  1981).  When  converted 
to  weight  per  weight,  the  LOAEL  for  human  lethality  is  128  mg/kg. 

Systonlc  Effects  of  Benzene 

Inhalation  Exposure.  At  lower  exposu; concentrations,  the  hematopoietic,  immune  and 
neurological  systems  are  the  organs  most  vulnerable  to  benzene.  Humans  have  shown  a 
decrease  in  various  blood  cell  counts,  due  to  bone  marrow  depression.  As  the  blood 
composition  is  altered  so  is  the  organisms  immune  response.  These  studies  are  verified  by 
animal  testing. 

Numerous  animal  studies  have  shown  bone  marrow  depression  due  to  damage  of  the  stem 
cells  in  white  and  red  blood  cell  production.  The  result  is  a  decrease  in  the  number  of 
circulating  blood  cells  (pancytopenia).  The  bone  marrow  depression  can  advance  to 
myelogenous  leukemia  which  will  be  discussed  under  carcinogenic  effects. 

Animal  studies  conducted  by  Li  (1986)  examined  blood  in  female  rats  exposed  to  0  to  3,(X)0 
ppm  benzene  for  8  hours  per  day  for  7  days  per  week.  At  20  ppm,  leucocyte  counts  were 
significantly  inhibited.  At  3(X)  ppm,  leucocyte  enzyme  levels  were  increased.  Similar  studies 
by  Rozen,  et  al.  in  1984,  focussed  on  different  cells  of  the  blood.  Red  blood  ceils  and 
lymphocytes  counts  were  depressed.  Of  the  varying  cell  types  in  the  blood,  the  lymphocyte 
was  found  to  be  the  most  sensitive.  Lymphocytes  are  critic^  to  the  immune  response.  The 
granulocytes  were  found  to  be  the  most  resistent  cell  type.  It  is  hypothesized  that  metabolites 
of  benzene,  not  benzene  are  the  most  toxic  form. 
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The  hematotoxic  effects  of  benzene  inhalation  are  also  observed  in  studies  of  humans. 
Hypoplasia  of  the  bone  marrow  and  a  resulting  decrease  in  various  cells  of  the  blood  is 
noted.  Aksoy  (1972)  studied  workers  exposed  to  ISO  to  6S0  ppm  for  4  months  to  IS  years. 
Severe  blood  disorders  were  observed. 

An  impact  on  the  immune  system  has  also  been  noted  in  animal  studies.  Studies  of  the 
erythroid  celline  found  a  decrease  in  the  incorporation  of  59  Fe  into  bone  marrow  precursors 
and  developing  erythrocytes.  Valle  Paul  and  Snyder  (1986)  demonstrated  that  repeated 
exposure  to  10  ppm  of  benzene  reduced  progenitor  red  cells  in  mice. 

The  cause  of  pancytopenia  may  be  due  to  destruction  of  bone  marrow  cells  impairment  of 
cell  differentiation  or  destruction  of  ceil  precursors  and  circulating  cells,  (Goldstein,  1971). 
Benzene  induced  myelo  suppression  was  investigated  by  Kalf  et  al.  1987.  Post  et  al.  198S 
the  impact  of  benzene  on  DNA  and  RNA  synthesis. 

The  impact  of  benzene  inhalation  on  the  human  immunological  system  is  indicated  by 
alteration  of  the  immunoglobulin  levels.  B  and  T  cell  antibody  production  decreases  (Lange 
et  al,  1973;  Roth,  et  al,  1972;  Smolik,  1973  as  reported  in  Goldstein,  1986).  Rozen  et  al 
(1984)  showed  that  B  cells  derived  in  bone  marrow  and  splenic  T  cells  had  a  decreased 
proliferative  response  following  short  term  inhalation  exposure. 

The  neurotoxic  effects  of  benzene  are  similar  to  the  acute  effects.  Low  level,  long  term 
exposure  to  benzene  through  inhalation  has  caused  CNS  lesions  in  human  (Brzecld  et  al,  1973 
as  reported  in  Sandmeyer,  1981). 

Oral  Exposure.  A  study  of  benzene  by  rats  over  a  6  month  period  of  doses  ranging  from  0 
to  100  mg/kg/day  showed  that  the  hematological  damage  should  also  be  caused  through 
ingestion.  Leukopenia  was  slight  at  the  20  mg/kg/day  dose  and  increased  with  increasing 
doses. 

No  data  has  been  found  on  the  impact  of  oral  exposure  and  human  hematological  effects. 
No  data  is  available  on  impact  of  ingestion  of  benzene  on  animal  or  human  immune  system. 
Pharmacokinetics 

The  toxicity  of  benzene  has  been  attributed  to  it  metabolites  (Kalf  et  al.,  1987).  Benzene  is 
readily  absorbed  dermally,  via  inhalation  and  ingestion  and  is  metabolized  via  the  hepatic 
cytochrome  P4M  system.  Differential  species  absorption  and  metabolism  result  in  intoxication 
and  detoxication  of  benzene  to  a  series  of  phenols,  glucuronide,  hydroquinones,  catechol, 
1,2,4-benzene-triol;  some  of  which  bind  covalently  to  RNA,  DNA  and  protein  (Medinsky, 
et  al,  1989).  A  recent  summary  on  benzene  metabolism,  toxicity  and  carcinogenesis  has  been 
published  (Goldstein  et  al.,  1989). 
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Genotoxkity 


Benzene  was  examined  for  mutagenic  activity  in  bacterial  and  mammalian  cell  mutagenesis 
assays.  It  is  n^ative  in  the  majority  of  Salmonella  Ames  assays  (Shimizu,  1983)  and  has 
been  reported  positive  in  only  limit^  instances  in  the  mouse  LS178Y  lymphoma  assay  and 
the  Chinese  hamster  V79  cell  mutagenesis  assays,  the  positive  results  were  with  metabolic 
activation  and  point  mutational  activi^  of  benzm  is  inconclusive  (Gamer,  1985). 

Benzene  treatment  induces  chromosomal  aberrations  and  aneuploidy  in  cultured  human 
lymphocytes  and  CHO  cells  (Howard  et  al,  1985;  Danford,  1985).  SCE  potency  for  benzene 
metabolites  ranged  from  catechol  >  l,4<benzoquinone  >  hydroquinone  >  1,2,4-benzenetriol 
>  phenol  >  benzene  in  the  human  lymphocyte  assay  (Etexson  et  al. ,  1985).  In  vivo  benzene 
induces  dose-dependent  increase  in  periphery  blood  micronuclei  in  B6C3F1  mice  (Choy  et 
al.,  1985).  In  humans,  chromosom^  aberrations  were  noted  in  workers  inhaling  up  to  12 
ppm  benzene  for  up  to  18  years  in  an  aged,  sex,  smoking-habits,  site  of  residence  matched 
control  study  (Sarto  et  al.,  1984). 

Carcinogenicity 

Etiological  association  between  benzene  and  leukemia  was  suggested  by  several 
epidemiological  studies  involving  occupational  exposure  to  benzene  in  various  manufacturing 
industries.  Retrospective  cohort  mortality  studies  of  male  rubber  products  workers  indicated 
a  significant  increase  in  leukemia  com|»red  to  the  general  U.S.  population  (Infante  et  al., 
1977).  In  a  follow  up  study,  Rinsky  et  al.  (1987)  found  elevated  risk  to  benzene  inhalation 
exposure  at  doses  of  40  ppm-years  up  to  greater  than  400  ppm-years;  a  clear  dose-response 
human  study. 

Benzene  induces  tumors  in  rodents  via  inhalation  and  gavage  and  shows  a  clear  dose-response 
from  50  to  500  mg/kg  in  rats  (Maltoni  et  al.,  1983).  In  the  NTP  bioassay  (NTP,  1986)  both 
rats  and  mice  developed  multiple  turnon  in  various  organs  and  sites  (Zymbal  gland,  oral 
cavity,  lymphoma,  lung  turnon  and  male  had  increased  incidence  of  harderian  gland  and 
preputial  glwd  turnon  while  females  had  increased  incidence  of  mammary  gland  and  ovarian 
turnon).  Based  on  the  above  data  and  numerous  other  reports  (Goldstein  et  al.,  1989), 
benzene  is  classified  as  a  class  A  carcinogen  with  an  oral  and  inhalation  potency  factor  of  2.9 
E-02  (mg/kg/day)'‘.  The  risk  to  humans  was  calculated  to  be  about  5  times  less  than  for 
animals  based  on  pharmacokinetic  parameten.  A  drinking  water  unit  risk  of  8.3E-07  ^g/L 
was  set  but  the  RfD  is  pending  (IRIS,  1990).  The  State  of  California  has  recently  set  the 
drinking  water  standard  at  1.0  mS/L- 
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CARBON  TETRACHLORIDE 

Carbon  tetrachloride  is  a  colorless,  heavy  liquid  with  an  aromadc.sweet  odor.  It  readily 
volatilizes  and  therefore  is  rarely  found  as  a  liquid  in  the  environment.  Most  environmental 
carbon  tetrachloride  is  in  a  gaseous  state  or  in  small  quantities  dissolved  in  water. 
Historically  carbon  tetrachloride  has  been  used  for  a  variety  of  purposes.  This  man-made 
compound  has  been  used  in  the  production  of  refrigerants  and  propellants  of  aerosol  cans. 
It  was  also  used  as  a  common  industrial  solvent  and  degreaser  until  the  mid-1960s.  Carbon 
tetrachloride  was  used  as  a  dry-cleaning  agent  and  fue^iextinguisher  due  to  its  non¬ 
flammability.  The  toxic  potential  of  carbon  tetrachloride  was  realized  and  its  use 
discontinued  thereafter.  However  once  carbon  tetrachloride  is  introduced  into  the 
environment,  it  can  take  between  30  and  100  years  to  be  broken  down.  Carbon  tetrachloride 
is  therefore  considered  to  be  very  persistent  in  the  environment  (Sittig,  1985;  ATSDR,  1990). 

acute  effects 

Inhalation 

Most  human  data  regarding  acute  inhalation  exposure  of  carbon  tetrachloride  is  drawn  from 
case  studies  of  people  following  accidental  spills,  use  of  the  compound  as  a  cleaning  agent 
or  fire  extinguisher.  Exposure  con^ntrations  are  therefore  seldom  quantified.  One 
commonly  encountered  characteristic  of  carbon  tetrachloride  sensitivity  in  humans  is  an 
associated  tendency  for  alcoholism  (Smyth,  1935;  Umiker  and  Pearce,  1953). 

Once  case  study  of  an  alcoholic  worker  estimated  to  have  been  exposed  to  250  ppm  of  carbon 
tetrachloride  for  15  minutes  produced  death  whereas  non-alcoholic  workers  were  exposed  for 
4  hours  with  only  a  slight  headache  (Norwood  et  al,  1950;  Umiker  and  Pearce,  1953). 

In  animals,  the  lethal  potential  of  carbon  tetrachloride  is  dependent  on  both  concentration  and 
duration  of  exposure.  An  eight-h<nir  LC50  value  for  mice  is  reported  to  be  9,500  ppm 
(Svirbely  et  al,  1947)  whereas  50  percent  mortality  is  reported  after  4  to  6  hours  of  exposure 
to  7,300  ppm  in  rats. 

Ingestion 

Typically  oral  exposure  to  carbon  tetrachloride  results  from  an  intentional  and  monitored 
consumption  for  Ae  treatment  of  hookworm,  accidental  ingestion,  or  suicide  attempts.  The 
medical  treatment  of  hookworm  generally  ranges  between  3  to  5  ml  (5  to  8  g),  whereas 
suicide  attempts  ate  of  300  g  or  more.  More  accidents  and  suicides  occurred  prior  to  1960 
when  the  widespread  use  of  carbon  tetrachloride  as  an  anthelminthic  and  cleaning  fluid 
ceased.  Again  the  most  extreme  reactions  to  carbon  tetrachloride  followed  the  consumption 
of  alcohol  (ATSDR,  1990). 

Death  from  the  ingestion  occun  in  humans  within  houn  to  days  of  exposure.  The  most 
common  clinical  effects  producing  death  are  severe  liver  and/or  kidney  damage.  Other 
symptoms  include  cardiovascular,  central  nervous  system  effects  and  gastrointestinal 
irrigation  (Guild  et  al,  1958;  von  Oettingen,  1964). 
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Carbon  Tetrachloride 


Concentrations  reported  to  cause  death  in  humans  following  oral  exposure  range  from  a  slow 
as  1.5  ml  (40  mg/kg)  in  alcoholics  iq>  to  10  ml  (2(X)  mg/kg)  with  some  suicide  victims 
ingesting  as  much  as  ISO  ml  of  carbon  tetrachloride  (Umiker  and  Pearce,  1953;  von 
Oettingen,  1964;  Lamson  et  al,  1928;  Phelps  and  Hu,  1924). 

Studies  in  rodents  have  reported  LDSOs  ranging  from  6,000  to  24,000  mg/kg  (McLean 
and’21  ipH*McLean,  1966;  Pound  et  al,  1973;  Hayes  et  al,  1986).  Other  studies  have 
reported  deaths  in  cats  and  rats  at  concentrations  of  400  to  800  mg/kg  (Chandla  and  Chopra, 
1^6;  Hayeset  al,  1986).  The  primary  cause  of  death  in  animals,  as  in  humans,  is  central 
nervous  system  depression  and  liver  and  kidney  toxicity. 

Dermal 

Most  human  data  regarding  dermal  exposure  to  carbon  tetrachloride  also  involves  inhalation 
exposure  with  very  limited  quantification  for  exposure  concentrations  precluding  any 
estimation  of  an  acutely  lethal  dermal  dose. 

Studies  in  animals  report  mortality  within  5  days  of  25  percent  of  all  guinea  pigs  exposed  to 
260  mg/cm3  of  carbon  tetrachloride  sqrplied  to  the  skin  and  65  percent  mortality  at  1,(XX) 
mg/cm3  (Wahlberg  and  Boman,  1979).  Another  study  reported  the  LD50  of  dermal  exposure 
in  guinea  pigs  and  rabbits  to  be  greatn  than  15,0(X)  mg/kg  (Roudabush  et  al,1965). 

SYSTIMIC  EFFECTS 

Respiratory  Effects,  Inhalation 

Severe  respiratory  effects  such  as  edema,  hemorrhage  and  congestion  usually  do  not  appear 
until  six  to  eight  days  after  exposure.  Pulmonary  edema  is  found  commonly  in  humans  but 
is  not  considered  the  primary  cause  when  death  occun  (Umiker  and  Pearce,  1953). 

In  animals,  the  pulmonary  effects  of  carbon  tetrachloride  appears  to  be  less  pronounced. 
Adams  et  al  (1952)  reported  no  observation  of  respiratory  toxicity  in  rats  exposed  to 
concentrations  up  to  3,()00  ppm  and  higher.  The  same  study  exposed  rats  and  monkeys  to 
100  ppm  for  2(X)  days  again  with  no  report  of  lung  injury. 

Ingestion 

Oral  exposure  in  humans  to  carbon  tetrachloride  results  in  similar  effects  as  following 
inhalation  exposure.  Umiker  and  Pearce  (1953)  also  evaluated  case  reports  of  deaths 
resulting  from  oral  exposure  and  found  pulmonary  edema  and  hemorrhage  appearing  eight 
days  after  exposure  but  still  considered  it  secondary  to  other  possible  causes  of  mortality. 

Respiratory  effects  in  animals  resulting  from  ingestion  seem  more  prominent  than  those 
observed  tom  inhalation  of  carbon  tetrachloride.  Dose-response  effects  such  as  pulmonary 
epithelial  damage  as  concentrations  as  low  as  160  mg/kg  (Hollinger,  1982).  Pulmonary 
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edema  and  hemorrhage  as  well  as  subcellular  changes  occxirred  at  reported  concentrations  up 
to  4,000  mg/kg  (Gould  and  Smuckler,  1971;  Boyd  et  al,  1980;  HoUinger,  12982). 

Dermal 

No  studies  found. 

Cardiovascular  Effects,  Inhalation* 

Exposure  via  inhalation  to  carbon  tetrachloride  produced  no  significant  cardiovascular  effects, 
even  at  concentrations  which  produce  liver  and/or  kidney  toxicity  (Adams  et  al,19S2; 
Prendergast  et  al,  1967;  Smyth  et  al,  1936;  Stewart  et  al,  1961;  Umiker  and  Pearce,  1953). 
A  few  studies  reported  slight  changes  in  blood  pressure  and  heart  rate  which  again  were 
considered  secondary  to  renal  and  kidney  effects  (Ashe  and  Sailer,  1942;  Guild  et  al,19S8; 
Kittleson  and  Borden,  1956). 

Ingestion 

The  little  data  available  regarding  oral  exposure  to  carbon  tetrachloride  in  humans  and 
animals  indicates  little  potential  for  cardiovascular  effects.  No  major  histopathological 
changes  of  the  heart  were  reported  even  at  concentrations  that  produce  hepatic  and  renal 
effects  (Gardner  et  al,  1925;  I^h,  1922;  MacMahon  and  Weiss,  1929;  Korsrud  et  al,  1972). 

Dermal 

No  studies  found. 

Gastrointestinal  Effects,  Inhalation 

Gastrointestinal  effects  such  as  vomiting,  nausea  and  pain  are  commonly  the  initial  signs  of 
acute  exposure  (Stewart  and  Witts,  1944;  Guild  et  al,  1958;  Norwood  et  al,  1950). 
Gastrointestinal  effects  are  also  commonly  associated  with  longer-term  exposure  also(Elkin, 
1942;  Smyth  et  al,  1936).  It  is  thought  that  any  gastrointestinal  effects  are  secondary  to 
autonomic  nervous  system  effects  (Stewart  and  Witts,  1944). 

Ingestion£ 

Traditionally,  carbon  tetrachloride  was  used  for  treatment  of  hookworms  at  doses  of  3  to  5ml 
(70  to  1 10  mg/kg).  Exposure  at  these  levels  produced  only  mild  gastrointestinal  effects(Hall, 
1921;  Leach,  1922).  Ingestion  of  30  to  40  ml  (600-900  mg/kg)  produces  nausea, vomiting 
and  abdominal  pain  (Hardin,  1954;  von  Oettingen,  1964;  Smetana,  1935;  Umiker  and  Pearce, 
1953).  These  effects  are  considered  to  possibly  be  a  secondary  result  of  central  nervous 
system  effects  rather  than  a  direct  gastrointestinal  effect  (ATSDR,  1990). 

Dermal 

No  studies  found. 
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Hematologkal  Effects,  Inhalation 


The  hematological  system  is  not  considered  to  be  a  target  system  of  exposure  through 
inhalation  of  carbon  tetrachloride.  The  only  associated  symptoms  are  a  slight  increase  in 
white  cell  count  or  mild  anemia  in  some  cases  (Gray,  194'^.  Other  researchers  observe  no 
significant  hematological  effects  in  humans  (Heimann  and  Ford,  1941;  Norwood  et  al,1950; 
Smyth  et  al,  1936). 

No  study  reported  hematological  effects  following  inhalation  exposure  in  tats,  mice  or  guinea 
pigs.  Concentrations  of  exposure  were  reported  to  be  up  to  200  ppm  for  170  days(Adams 
et  al,  1952;  Prendergast  et  al,  1967;  Smyth  et  al,  1936). 

Ingestion 

Studies  regarding  oral  exposure  to  carbon  tetrachloride  in  human  and  animals  report  no 
association  between  exposure  and  hematological  changes.  Some  hemorrhage  and  anemia  was 
observed  but  attributed  to  other  primary  causes  (Guild  et  al,  1958;  Stewart  et  al,  1963;Hayes 
et  al,  1986). 

Dermal 

No  studies  found. 

Hepatic  Effects,  Inhalation 

Carbon  tetrachloride  has  been  identified  as  a  compound  with  market  hepatic  toxicity.  Some 
of  the  most  common  signs  and  symptoms  of  carbon  tetrachloride  poisoning  are  tender  and 
swollen  liver,  jaundice,  increased  levels  hepatic  enzymes  and  serum  bilirubin  and  decreased 
levels  of  liver  protein  serum  (Ashe  and  Sailer,  1942;  McGuire,  1932;  New  et  al, 
1962;Norwood  et  al,  1950;  Straus,  1954). 

There  is  only  limited  specific  and  quantified  data  of  hepatic  damage  in  humans,  however  a 
study  by  Stewart  et  al  (1961)  expc^  volunteen  to  50  ppm  for  70  minutes  or  10  pm  for 
three  hours.  Fifty  (50)  ppm  is  considered  the  lowest  observed  adverse  effect  level  (LOAEL) 
based  on  changes  in  serum  enzymes  and  iron.  Studies  monitoring  workers  exposed  to  10  to 
100  ppm  for  up  to  yean  were  observed  to  have  elevations  in  serumbilirubin  levels  (Smyth 
et  al,  1936).  Workm  exposed  to  concentrations  up  to  200  ppm  exhibited  the  same  effects 
indicating  slight  liver  daniage  (Barnes  and  Jones,  1967). 

Animal  data  supports  the  potential  hepatic  toxicity  of  carbon  tetrachloride.  Signs  of  hepatic 
effects  are  parallel  to  those  found  in  humans,  ^posure  of  rats  to  10  to  50  ppm  results  in 
signs  of  moderate  to  mild  hepatic  toxicity  on  both  short  and  long-term  exposures  (Adams  et 
al  1952;  Paustenbach  et  al,  1986  a,b;  Smyth  et  al,  1936).  Monkeys  seem  to  be  less  sensitive 
while  guinea  pigs  seem  more  sensitive  than  rats  (Adams  et  al,  1952;  Prendergastet  al  1967). 
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Ingestioii 


Signs  and  symptoms  of  hepatic  injury  resulting  from  ingestion  of  carbon  tetrachloride  are  the 
same  as  those  characteristic  of  inhalation  exposure.  Concentrations  sufficient  to  produce 
mortality  usually  do  so  within  15  days  after  exposure.  Upon  autopsy  findings  include  marked 
accumulation  of  fat  and  necrosis  typically  the  centrilobul^  region  (Umiker  and  Pearce,  1953; 
Jennings,  1955). 

The  U.S.  Environmental  Protection  Service,  Integrated  Risk  Information  System 
(IRIS)reports  an  oral  reference  dose  (RfD)  of  7  E-4  mg/kg/day  for  liver  lesions  based  on  a 
no  observed  adverse  effect  level  (NOAEL)  of  1  mg/kg/day  (standardized  to  0.71 
mg/kg/day)reported  by  Bruckner  et  al  (1986).  The  researchers  exposed  rats  to  0  to  33 
mg/kg/day  carbon  tetrachloride  orally  for  5  days/week  for  12  weeks.  Significant  increases 
in  serum  activity  and  increase  in  liver  lesions  was  observed  at  exposure  concentrations  at  10 
mg/ kg  and  above. 

The  results  of  the  work  by  Bruckner  et  al  (1986)  are  supported  by  other  studies  by  Alumotet 
al  (1976)  and  Hayes  et  al  (1986)  which  reported  signs  of  mild  hepatic  toxicity  at 
concentrations  of  12  to  40  mg/kg/day  for  35  to  90  days  in  mice  and  rats.  There  appnred 
to  be  a  dose-response  relationship  with  severity  of  hepatic  injury  increasing  with  dosing 
levels.  Most  researchers  agreed  that  the  kidney  seemed  to  be  the  most  sensitive  organ. 

Dermal 

No  quantified  concentration  of  dermal  exposure  to  carbon  tetrachloride  were  found. 
However,  Perez  et  al  (1987)  and  Kronen  et  al  (1979)  noted  an  apparent  association  between 
dermal  exposure  and  the  development  of  slight  liver  and/or  kidney  toxicity  amongother  more 
non  speciflc  systemic  effects.  No  definite  conclusions  can  be  drawn  due  to  limited  number 
of  cases  cited  and  no  quantified  data. 

Renal  Effects,  Inhalation 

In  conjunction  with  the  characteristic  hepatic  effects,  renal  toxicity  due  to  carbontetrachloride 
exposure  is  common,  especially  in  humans  more  so  than  animals.  Clinical  signs  of  toxicity 
include  nephritis,  nephrmis,  edema,  proteinuria,  and  mild  degeneration  of  the  kidney  tissue 
(McGuire,  1932;  Norwood  et  al,  1950;  Smetana,  1939;  Guild  et  al,  1958;Ashe  and  Sailer, 
1942).  The  specific  mechanism  of  toxic  effect  is  not  known. 

Very  little  quantitative  human  data  is  available  and  therefore  has  precluded  a  definite  set 
exposure  level.  Some  concentration  estimations  of  occupational  exposure  have  been  reported. 
An  approximate  concentration  of  200  ppm  was  associated  with  an  increase  in  proteinuria  in 
workers  (Barnes  and  Jones,  1967),  whereas  50  ppm  for  70  minutes  and  10  ppm  for  three 
hours  cause  no  urinary  changes. 

Animals  seem  slightly  less  sensitive  with  no  evidence  of  renal  toxicity  apparent  at  exposure 
in  rats,  cats,  monkeys,  or  guinea  pigs  of  up  to  200  ppm  for  90  days  (Adams  et  al,  1952; 
Bogers  et  al,  1987;  Prendergast  et  al,  1967). 
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Renal  failure  is  thought  to  be  a  contributing  factor  in  some  fatal  cases  of  poisoning  but  is  not 
considered  to  be  the  cause  of  death.  Signs  are  parallel  to  those  observed  in  inhalation 
exposure  with  development  delayed  up  to  six  days  after  exposure.  Most  cases  not  proven  to 
be  fatal  are  reversible  (Smetana,  1939;  Umiker  and  Pearce,  1953;  Gosselin  et  al,  1976;von 
Oettingen,  1964). 

Animals  again  are  less  sensitive  than  humans  with  exposures  of  up  to  4,000  mg/kg  returning 
to  normal  within  5  days  (Striker  et  al,  1968).  Some  concentrations  which  produced  clear 
hepatoxidty  resulted  in  only  mild  renal  effects  (Hayes  et  al,  1986). 

Dermal 

Dermal  exposure  is  thought  to  act  in  a  similar  fashion  has  hepatic  toxicity  and  likewise  is  not 
considered  a  primary  route  of  exposure  for  kidney  toxicity. 

Neurolo^cal  Effects,  Inhalation 

Carbon  tetrachloride  is  a  volatile  halocarbon  and,  as  such  produces  central  nervous  system 
depression.  It  was  used  as  an  anesthetic  at  one  time  before  other  compounds  proved  more 
efficacious  and  less  toxic.  Common  signs  vary  with  exposure  concentration  and  include 
weakness,  lethargy,  headaches,  blurred  vision,  and  some  degeneration  of  the  brain(Hardin, 
1954;  Cohen,  1957;  Stevois  and  Forster,  1953;  Smyth  et  al,  1936;  Ashe  and  Sailer,  1942). 
Some  studies  report  headache  and  giddiness  in  worters  exposed  to  20*125  ppm  for  8  hr/day 
(Elkins,  1942;  Kazantzis  and  Bomford,  1960).  it  is  suggested  that  a  threshold  for  8  hour 
exposure  to  carbon  tetrachloride  is  20  ppm. 

Rats  exposed  to  4, (XX)  ppm  experienced  ataxia  and  to  12,000  ppm  experienced 
unconsciousness  and  death  at  19,000  (Adams  et  al,  1952).  Smyth  et  al,  1936  reported  no 
observed  effects  in  animals  exposed  to  400  ppm  for  more  than  10  months. 

Ingestion 

Symptoms  following  ingestion  usually  are  slightly  delayed  but  result  in  depression  of  the 
cent^  nervous  system.  Characteristic  signs  are  similar  to  that  observed  via  inhalation  and 
have  been  report^  to  occur  after  single  doses  of  five  to  several  hundred  ml  (Stevens  and 
Forster,  1953;  Cohen,  1957).  Recovery  again  is  considered  reversible. 

Dermal 

No  conclusive  studies  found. 

DEVFXOPMENTAL  EFFECTS 

No  information  on  human  via  any  route  of  exposure  is  available.  However  animal  studies 
indicate  that  does  sufficient  to  produce  maternal  toxicity  do  not  produce  marked 
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developmental  effects.  Concentrations  reported  are  up  to  1,000  ppm  (inhalation)  and  1,400 
mg/kg/day  (ingestion)  (Wilson,  1954;  Schweu  et  al,  1974). 

REPRODUCTIVE  EFFECTS 

Inhalation 

No  human  data  is  available.  However  the  few  animal  data  indicate  the  potential  for  a 
decrease  in  fertility  in  rats  at  200  ppm  and  greater  (Smyth  et  al,  1936;  Adams  et  al,  1952). 

Ingestion 

Of  the  few  available  studies,  none  identified  any  dose-related  adverse  effect  following  oral 
exposure  to  carbon  tetrachloride  in  rats  (Alumot  et  al,  1976). 

Dermal 

No  studies  found. 

GENOTOXIC  EFFECTS 

There  is  very  little  information  available  following  exposure  through  either 
inhalation, ingestion  or  skin.  Two  studies  of  oral  exposure  found  that  a  single  dose  of  100 
mg/kg  did  not  produce  genotoxic  effects  (Mirsalis  and  Butterworth,  1980). 

Another  study  with  similar  exposure  concentrations  found  an  increase  in  DNA  synthesis  but 
did  not  consider  it  adverse  (Craddock  and  Henderson,  1978). 

CARCINOGENIC  EFFECTS 

Carbon  tetrachloride  is  classified  by  the  USEPAs  weight-of-evidence  as  B2,  a  probable 
human  carcinogen.  No  one  study  was  judged  able  to  stand  alone  so  several  studies  were  used 
as  a  basis  to  c^culate  the  oral  cancer  potency  factor  (CPF)  which  is  reported  to  be  1.3E-1 
mg/kg/day  (ATSDR,  1989;  IRIS,  1990). 

Inhalation 

No  structure  studies  of  inhalation  exposure  in  either  humans  or  animals  was  found.  Reports 
have  associated  the  incidence  of  liver  cancer  to  exposure  to  carbon  tetrachloride  fumes  in 
both  short  and  long-term  exposure  durations  (Tracey  and  Sherlock,  1968;  Johnstone,  1948). 
IRIS  (1990)  reports  an  extrapolated  CPF  for  inhalation  to  be  the  same  as  for  ingestion  at  1.3 
E-1  mg/kg/day  for  the  hepatic  tumorigenic  potential  of  carbontetrachloride. 

Ingestion- 

The  evidence  of  carcinogenic  toxicity  is  based  on  the  animal  data  derived  from  several 
studies.  Again  the  oral  CPF  is  1.3  E- 1  mg/kg/day  primarily  for  hepatic  carcinogenicity.  The 
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incidence  of  hepatocellular  carcinomas  was  associated  with  tresument  and  dose  of  carbon 
tetrachloride.  Concentrations  ranged  from  0  to  94  mg/kg  for  5  days/week  for  78  weeks. 
The  higher  dosing  groups  exhibited  low  survival  however  a  dose-de^dent  association  was 
established  (NCI,  1976  a,b;  1977).  Another  study  reported  the  incidence  of  hepato  tumors 
in  mice  exposed  to  concentrations  as  low  as  20  m^kg  for  120  days(Eschenbrenner  and 
Miller,  1946).  Della  Porta  et  al  (1961)  as  well  as  Edwards  et  al  (1942)were  also  used  to 
derive  the  CPF.  Della  Porte  et  al  (1961)  exposed  hamsten  to  6.25  g  to  12.5 1  for  30  weeks 
with  additional  observation  for  25  weeks.  Each  hamster  that  survived  had  liver  cell 
carcinomas.  Edwards  et  al  (1942)  treated  a  species  mice  traditionally  resistant  to 
carcinogenesis  with  0.1  ml  of  a  40  percent  carbon  tetrachloride  solution  for  4  months  with 
a  least  3  months  of  observation  following  treatment.  The  incidence  of  hepatocellular 
carcinomas  was  much  greater  in  those  that  were  exposed  than  those  which  were  not. 

Dermal 

No  studies  found. 


Q3-27 


CHLOROFORM 


The  main  use  for  chloroform  in  industry  is  as  an  ingredient  in  the  production  of 
fluorocarbons.  The  remainder  is  used  in  a  variety  of  ways  including  solvents.  Numerous 
sources  of  environmental  chloroform  exist.  Industries  such  as  the  p^r  and  pulp  bleaching 
plants  which  use  chlorine  or  drinking  water  that  is  chlorinated  generates  chloroform. 
Chloroform  is  also  formed  in  the  environment  through  the  degation  of  trichloroethylene. 

Acute  Effects  of  Chloroform.  As  with  the  other  compounds  discussed,  exposure  to  high 
concentrations  of  chloroform  can  cause  acute  effects  such  as  dizziness  and  hea^he.  A  very 
high  exposure  can  result  in  death.  The  LC  SO  for  rats  is  10,000  ppm  for  a  4  hour  exposure 
(Lundberg,  et  at.,  1986).  The  lethal  inhalation  concentration  from  humans  is  not  known. 

A  range  of  value  are  reported  for  oral  LD  SO  levels  for  rats  ranging  from  118  mg/kg  to  444 
mg/kg.  A  lethal  ingest^  dose  for  humans  is  211  mg/kg  (Schroeder,  196S). 

Systemic  Effects  of  Chloroform.  The  organs  which  are  the  target  of  long  term  chloroform 
exposure  are  the  liver  kidney  and  CNS.  Animal  inhalation  studies  have  shown  liver  effects 
including  necrosis  in  rats,  rabbits  and  guinea  pigs  exposed  to  2S  ppm  for  7  hours  per  day  S 
days  per  week  for  6  months  (Torkelson  et  al.,  1976). 

Toxic  jaundice  and  hepatitis  has  been  reported  in  humans  exposed  occupationally  to  2  to  205 
ppm  for  1  to  4  years  (Bomsld,  et  al  1967). 

Carcinogenk  Effects  of  Chloroform.  Chloroform  is  classified  by  the  EPA  as  a  B2  probable 
human  carcinogen.  In  humans  there  is  insufficient  data  on  chloroform  itself  to  draw  any 
conclusions.  In  typical  exposure,  the  chloroform  occurs  with  other  chlorinated  organics  to 
the  individual  effects  cannot  be  studied  alone. 

There  is  sufficient  animal  data  to  prove  the  carcinogenicity  of  chloroform.  Eight  strains  of 
mice  have  been  tested  as  well  as  two  strains  of  rats  and  beagle  dogs.  A  study  of  ingestion 
of  chloroform  in  oil  by  rats  and  mice  5  times  per  week  for  78  weeks  was  performed  by  NCI 
in  1976.  Varying  concentrations  of  chloroform  were  administered.  Kidney  epithelial  tumors 
were  observed  in  the  male  rats  as  well  as  significant  increases  in  hepatocellular  carcinomas 
in  all  mice.  In  the  low  dose  male  mice,  which  did  not  develop  hepatocellular  carcinoma, 
liver  nodular  hyperplasia  was  observed. 

Chloroform  was  administered  to  rats  and  mice  in  a  study  by  Jorgenson  et  al.,  in  1985.  A 
significant  increase  in  renal  turnon  in  the  rats  was  observed  at  1,800  mg/1  (160  mg/kg/day). 

Ingestion  of  chloroform  in  toothpaste  was  not  carcinogenic  to  mice  and  beagles.  Another 
study  administered  60  mg/kg/day  to  mice  and  found  an  increased  incidence  of  kidney 
epithelial  turnon  (Roe  et  al  1979). 
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CHLOROBENZENE 


Chlorobenzene  is  a  colorless  liquid  that  has  a  mild  aromatic  odor,  it  iS’®(9'also  known  as 
phenyl  chloride,  monochlorobenzene  and  chlorobenzol.  Chlorobenzene  is  used  in  the 
manufacture  of  other  compounds  such  as  aniline,  phenol,  chlortmitrobenzene  and  pesticides 
as  well  as  an  intermediate  in  the  production  of  dyestuffs.  (Sittig)  Chloroboizene  has  been 
detected  in  the  finished  water  of  several  water  supply  systems  at  concentrations  ranging  from 
4.7  /ig/6  to  S.6  Mg/6.  The  compound  may  be  produ^  as  a  result  of  chlorination  during 
water  treatment.  (EPA,  197Sa) 

Acute  Effects 

Chlorobenzene  is  not  considered  an  extremely  acute  toxin.  Rozenbaum  (1947)  reported  an 
LC50  in  mice  of  20  (4,300  ppm)  after  exposure  through  inhalation.  Another  study 

reported  the  death  of  all  animals  (cats)2  hours  aftn  exposure  to  8,000  ppm  and  7  hours  after 
exposure  to  3,700  ppm  (Irish,  1963). 

No  studies  regarding  inhalation,  dermal  or  oral  exposure  in  humans  were  located. 

Animals  study  of  oral  exposure  to  chlorobenzene  report  lethality  in  rats  after  one  exposure 
to  4,000  mg/1^  and  1,000  mg/kg  in  mice.  The  same  study  exposed  rats  to  1,000  mg/kg/day 
for  14  days  and  also  observed  lethality.  Decreased  survival  was  also  observed  in  rats  after 
intermediate  exposure  to  500  mg/kg/day  and  in  mice  at  250  mg/kg/day. 

It  is  also  reported  that  chronic  oral  exposure  to  chlorobenzene  at  120  mg/kg  lowers  survival 
significantly  with  no  compound '~induced  toxic  lesions  identified  as  responsible  for  the 
reduced  survival. 

Systemic  Effects 

Human  data  on  the  effects  of  chlorobenzene  on  various  organ  systems  is  limited  via  all  routes 
of  exposure.  Available  animal  data  is  presented. 

Hematological.  A  limited  number  of  studies  in  animals  suggest  that  chlorobenzene  may 
cause  hematological  changes.  Dilley  (1977)  observed  some  dose  and  time  related  effects  in 
rats.  The  primary  affect  was  increased  reticulocyte  count  at  exposure  concentrations  >  75 
ppm  for  24  weeks. 

In  another  more  inconclusive  study,  Zub  (1978)  reported  slight  leukopenia  and  lymphocytosis 
in  mice  exposed  to  0. 1  mg/1  chlorobenzene  for  3  months.  Hematological  affects  have  not 
been  duplicated  in  other  species  and  ate  considered  insensitive  indicators  of  chlorobenzene 
toxicity. 

Hepatic.  The  study  previously  cited  by  Dilley  (1977)  reported  observation  of  liver 
congestion  in  male  rats  and  male  rabbits  a^r  exposure  to  >75  ppm  chlorobenzene  for  24) 
weeks.  Inhalation  of  150  and  450  ppm  chlorobenzene  is  reported  to  have  produced  increased 
liver  weights  and  liver  hypertrophy  in  male  rats.  (Nair  et  al.,  1987). 
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Experimental  evidence  in  animals  suggest  that  human  exposure  to  chlorobenzene  via 
inhalation  may  potentially  produce  liver  toxicity. 

Liver  effects  in  animals  has  also  been  reported  after  oral  exposure.  Effects  include  increased 
serum  enzymes,  altered  liver  weights,  necrosis,  degeneration  and  porphyrin  metabolism 
interference.  Doses  which  cause  toxic  effects  have  been  observed  at  1,140  mg/kg/day  for 
exposure  of  S  days  or  less  (Remington  and  Ziegler  1963)  and  at  100  and  125  mg/kg/day  for 
longer  term  exposures  in  rats  and  mice  (Hazleton,  1967;  NTP,  1985).  Theno  observed 
effects  level  is  considered  to  be  60  mg/kg/day  and  is  used  as  the  basis  for  the  derivation  of 
an  intermediate  oral  MRL  of  0.4  mg/kg/day. 

Renal.  Based  on  a  small  number  of  studies  in  animals,  chlorobenzene  demonstrates  kidney 
toxicity.  Effects  are  observed  at  concentration  levels  similar  to  those  found  in  the  liver 
toxicity  of  the  compound.  The  inhalation  studies  conducted  by  Nair  et  al  (1977)  and  Dilley 
(1977)  as  cited  above  reported  adverse  kidney  effects  that  are  considered  treatment  related 
at  concentrations  of  75  to  450  ppm. 

Toxic  effects  to  the  kidney  after  oral  exposure  were  observed  at  concentrations  >  1,005 
mg/kg/day  (Hazelton  1967)  and  at  >250  mg/kg  (NTP  1985).  Again,  chlorobenzene  seems 
to  produce  kidney  effects  at  comparable  concentrations  found  to  produce  liver  effects.  The 
compound  is  therefore  consider^  a  potential  area  of  concern  in  human  exposure  and  the 
subsequent  development  of  kidney  effects. 

Immunological  Effects.  Only  one  study  of  oral  exposure  to  chlorobenzene  in  animals 
regarding  immunological  effects  was  available.  The  study  showed  necrosis  of  the  thymusand 
lymphoid  or  myeloid  depletion  of  bone  marrow,  spleen,  and  thymus  at  exposure  of  >  250 
mg/kg/day  for  13  weeks.  However,  there  were  no  immune  lection  test  conducted  and 
therefore  no  NOAEL  established.  A  LOAEL  of  250  mg/kg/day  was  noted.  (NIT  1985) 

No  substantial  assumptions  or  conclusions  can  be  made  regarding  the  immunotoxic  effects 
of  chlorobenzene  in  humans  based  on  the  limited  animal  data. 

Neurological  Effects.  Human  inhalation  exposure  to  unspecified  quantities  of  chlorobenzene 
have  produce  central  nervous  system  effects.  Intermittent  occupational  exposure  for  up  to 
2  years  has  produced  numbness,  cyanosis,  hyperesthesia  and  muscle  spasms.  Results  provide 
only  qualitative  evidence  of  the  neurotoxicity  of  chlorobenzene  in  humans.  (Rozenbaum  1947) 

Some  qualitative  data  regarding  urotoxicity  in  animals  is  provide  by  the  study  in  cats  by  Irish 
(1963).  Findings  include  narcosis  at  inhalation  of  5.5  m^L  (1,2(X)  ppm)  and  37  mg/L(8,000 
ppm).  (3ther  more  general  central  nervous  system  effects  were  observed  also  at  1  to  3  mg/L 
(2,400  to  2,900  ppm).  Concentrations  of  1  to  3  mg/L  (220  to  660  ppm)  produced  no 
significant  neurological  effects. 

Only  one  case  study  of  oral  exposure  to  chlorobenzene  constitutes  the  available  data  regarding 
neurotoxicity  following  oral  exposure  in  humans.  A  two  year  old  male  ingested  5  to  10  cc 
of  solution  used  for  removing  stains  which  was  largely  made  of  chlorobenzene.  The  odor  of 
chlorobenzene  was  evident  in  the  child’s  urine  and  exhaled  air.  Adverse  effects  included 
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unconsciousness,  non'~response  to  stimuli,  muscle  spasms,  and  cyanosis.  The  child  did 
undergo  a  full  recovery,  (^ch,  1934) 

Because  of  the  paucity  of  dose<~response  data  either  animal  w  human,  no  quantitative 
determination  of  the  effects  of  chlorobenzene  on  the  central  nervmis  system  is  available. 

Developmental  and  Reproductive  Effects.  Little  data  exist  on  the  developmental  and/or 
reproductive  toxicity  potential  of  chlorobenzene.  A  study  by  John  et  al  (1989)  reported  no 
structural  malformations  at  inhalation  exposure  in  rats  and  rabbits  concentrations  of  up  to  S90 
ppm.  Nair  et  al  (1987)  reported  no  adverse  effects  on  reproductive  performance  or  fertility. 

The  available  data  does  not  allow  for  any  prediction  of  the  developmental  or  reproductive 
effects  of  chlorobenzene  in  humans.  However  the  data  does  suggest  that  it  may  not  be  an 
area  of  prime  concern  in  human  exposure. 

Carcinogenic  Effects 

The  present  data  is  inadequate  to  characterize  the  carcinogenic  potential  of  chlorobenzene  in 
humans.  In  a  chronic  bioassay  in  tats  and  mice  produce  inconclusive  results  in  dose 
concentrations  of  up  to  120  mg/kg/day.  There  was  reported  a  significant  increase  inneo 
plastic  modules  of  the  liver  in  male  rats  which  where  not  observed  in  female  rats  or  maleor 
female  mice.  Nodules  have  historically  been  characterized  by  a  progression  to  carcinonus. 
However,  the  existing  data  cannot  be  interpreted  as  a  certain  indication  of  the  carcinogenic 
potential  of  chlorobenzene  in  humans. 

Environmental  Effects 

There  have  been  no  studies  that  demtmstrate  relationship  between  environmental  levels  of 
chlorobenzene  and  the  development  of  adverse  health  effects  in  humans.  Ambient  air 
concentrations  have  been  found  to  range  from  60  to  300  ng/m3.  (Barkley  et  al  1980) 
Concentrations  in  drinking  water  range  from  10  to  60  mg/L  (Barkley  et  al  1980)  and  from 
4.7  mg/L  to  5.6  mg/L.  (EPA  1975) 

Air  is  an  important,  if  not  the  most  important,  medium  for  the  transport  of  chlorobenzene  due 
to  its  high  volatility  and  low  water  solubility.  Biodegradation  is  rapid  with  no  residues 
detected  after  1  or  2  weeks  in  soil  (Tabak  et  al  1981).  Bio  accumulation  is  considered 
moderate  due  to  its  liquid  solubility. 

Occupational  workers  are  probably  at  highest  risk  for  exposure  due  to  its  volatility  and 
extensive  use  as  a  solvent  in  industry.  The  concentration  in  the  work  place  has  been  reported 
to  be  as  high  as  6, (XX)  times  the  mean  urban  air  level.  (Brodzinsky  and  Singh  1983). 

Barkley  et  al  (1980)  found  levels  in  blood  ranging  ffom  0.05  to  17  ng/L  and  in  urine  ranging 
from  25  to  120  /ig/L  in  residents  living  near  a  former  toxic  chemical  dump. 

No  studies  found  any  demonstrated  relationship  between  levels  found  in  humans  and  any 
adverse  biological  effect. 
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14-  and  1,3-DICHLOROBENZENES 


The  dichlorobenzenes  are  halogenated  aromatic  hydrocarbons  with  the  molecular  formula 
C6H4C2  and  a  molecular  weight  of  147.01.  Three  isomers  are  known  to  exist:  ortho- 
dichlorobenzene  (1,2-dichloFobenzene,  DCB),  meta-dichlorobenzene  (1,3-dichlorobenzene, 
m-DCB)  and  para-dichlorobenzene  (1,4-dichlorobenzene  -DCB)  (U.S.  ^A,  1980).  All  three 
compounds  have  low  water  solubilities  but  are  nonetheless  toxic  to  aquatic  organisms.  They 
are  readily  soluble  in  fats  and  fat-soluble  substances  (U.S.  EPA,  1980). 

Ortho-dichlorobenzene,  a  clear  liquid,  is  available  in  the  United  States  as  a  technical  grade 
containing  98.7%  by  weight  of  the  ortho  isomer,  with  the  remaining  1.3%  consisting  of  the 
meta  and  para  isomers  combined.  It  is  also  available  in  a  grade  containing  83%  of  the  ortho 
isomer  and  17%  of  the  meta  and  para  isomers  (lARC,  1974).  It  is  produced  commercially 
by  the  direct  chlorination  of  benzene  in  the  liquid  phase  in  the  presence  of  a  catalyst,  usually 
ferric  chloride,  and  fractionation  of  the  resulting  mixture  of  chlorinated  benzenes.  Total  U.S. 
production  in  1979  was  26  million  kg;  an  undisclosed  amount  of  a  mixture  of  ortho-  and 
para-dichlorobenzenes  was  produced  (lARC,  1982). 

Seventy  percent  of  the  o-DCB  produced  in  1978  was  used  in  the  synthesis  of  3,4- 
dichloroaniline,  a  key  intermediate  in  the  production  of  herbicides  (propanol,  diuron  and 
linuron).  Another  fifteen  percent  was  used  in  the  production  of  toluene  disocyanates, 
important  raw  materials  in  the  manufacture  of  such  products  as  flexible  foams. 
Ortho-dichlorobenzene  is  also  used  as  a  solvent  in  paints,  paint-and  grease-removing 
formulations  and  rust  preventatives,  and  is  also  used  in  the  manufacture  of  dyes 
(IARC,1982). 

Little  information  is  available  concerning  the  production  and  use  of  meta-dichlorobenzene, 
also  a  liquid.  It  may  occur  as  a  contaminant  of  o-DCB  and  p-DCB  formulations  (U.S. EPA, 
1980).  Production  estimates  for  1977  were  reported  to  be  0.2-2.0  x  106  pounds;  its  major 
uses  are  as  a  fumigant  and  as  an  insecticide  (U.S.  EPA,  1985). 

Para-dichlorobenzene,  a  white  solid,  is  produced  commercially  by  the  same  method  used  in 
the  manufacture  of  o-DCB.  Production  in  the  U.S.  in  1979  amounted  to  37.9  million  kg. 
Para-dichlorobenzene  is  used  primarily  as  a  space  deodorant,  blocks  with  and  without 
perfume  being  used  in  toilets  and  refuse  containers.  Fifty-five  percent  of  the  p-DCB 
produced  in  1978  was  used  in  this  manner.  Thirty-five  pncent  was  used  in  moth  repellents, 
it  also  can  be  used  as  a  mildew  and  fungus  control  agent,  an  animal  Fepellant,and  as  a 
chemical  intermediate  for  dyes,  insecticides,  pharamceuticals  and  other  organic  chemicals 
(lARC,  1982). 

An  estimated  5-10%  of  the  annual  U.S.  production  of  o-DCB  and  an  estimated  70-90%  of 
the  annual  production  of  o-DCB  have  bera  rqwrted  to  be  released  into  the  air  (Johnston  et 
al.,  1979).  Metadichlorobenzene  has  also  been  detected  in  the  atmosphere  (Brodzinsky  and 
Singh,  1982).  All  three  isomen  have  also  been  detected  in  raw  and  finished  drinking  water 
(Shackelford  and  Keith,  1976;  U.S.  EPA,  1985).  Residues  have  been  found  in  fish  and  other 
aquatic  organisms,  beef,  pork  and  eggs,  and  in  human  fat,  blood,  breath  and  urine  (lARC, 
1982;  U.S.  EPA,  1985). 
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Because  of  iJieir  low  water  solubility  and  high  fat  solubility,  dichlorobenzene  easily  penetrate 
most  biological  membranes  by  diffusion,  including  the  lung  and  gastrointestinal  tract 
qnthelia,  the  brain,  the  liver,  the  renal  tubules,  the  placenta  and  the  skin  (Ware  and  West, 
1977;  U.S.  EPA,  1985).  Studies  have  shown  tluu  within  4-12  hours  of  exposure, peak 
concentrations  are  reached  in  all  tissues.  Distribution,  following  single-dose  or  multiple 
exposures,  is  primarily  to  adipose  tissue,  and  to  lung  and  kidney  tissues  mote  than  to  liver, 
muscle  and  plasm. 

Acute  Effects 

Riedel  (1941)  applied  o-DCB  for  15  minutes  to  the  skin  of  human  volunteers.  A  burning 
sensation  was  produced,  which  intmsified  with  continued  exposure  up  to  one  hour  and 
subsided  when  the  compound  was  removed.  However,  hyperemia  and  blisters  later 
developed  at  the  site  of  plication,  followed  by  a  brown  pigmentation  of  the  sldn  that  lasted 
for  up  to  three  months  (Hollingsworth  et  al.,  1958). 

Hollingsworth  et  al.  (1958)  have  stated  that  at  the  air  concentration  of  o*DCB  detected  by  the 
average  individual  (300  mg/M3,  or  50  ppm),  eye  and  nose  irritation  do  not  occur.  The 
ACGIH  (1986)  however,  has  indicted  that  a  ceiling  limit  of  300  mg/M3  would  protect  against 
serious  but  not  all  eye  and  nose  irritadcm.  Elkins  (1959)  reported  that  irritation  but  no  other 
effects  occur  at  air  concentrations  nearing  600  mg/M3. 

The  taste  and  odor  thresholds  for  o-DCB  in  water  were  reported  by  Varshavskaya  (1967a)to 
be  0.002  and  0.0001  mg/L,  respectively. 

Hollingsworth  et  al  (1956)  surveyed  workers  in  o-DCB  production  facilities.  Reported, 
results  included  detection  of  a  faint  odor  at  90-180  mg/m3,  detection  of  a  strong  odor  at  180- 
360  mg/M3,  painful  eye/nose  irritation  at  480-960  mg/m3  and  intolerable  irritation  at  >960 
mg/ m3.  Workers  had  complained  of  eye  and  nose  irritation  at  concentrations  of  800-1020 
mg/m3  and  had  not  complained  at  concentrations  of  90-510  mg/M3. 

The  authors  indicated  that  solid  o-DCB  caused  significant  irritation  of  intact  sldn  only  after 
prolonged  contact,  which  produces  a  burning  sensation.  Warm  fumes  or  strong  solutions 
may  also  irritate  sldn  with  repeated  or  i^olonged  contact.  In  general,  however,  o-DCB  is 
not  considered  a  significant  hazard  from  sldn  irritation  or  sldn  absorption  unless  exposures 
are  unusually  severe  or  prolonged. 

A  three-year-old  male  developed  acute  hemolytic  anemia  after  ingesting  de-mothing 
crystals(o-DC6)  (Hallowell,  1959).  Symptoms  included  listlessness,  jaundice,  oliguria, 
methemoglobinuria  and  other  urine  abnormalities,  anemia,  and  hypothermia. 

Ten  guinea  pigs  were  intubated  and  given  single  oral  doses  (8(X)  mg/kg)  of  o-DCB  (50%  in 
olive  oil).  The  only  effect  observed  was  a  loss  of  body  weight.  However,  single  oral  doses 
of  2000  mg/kg  were  fatal  to  all  animals  (Hollingsworth  et  al.,  1958).  Two  drops  of 
undiluted  o-DCB  in  rabbits’  eyes  resulted  in  pain  and  conjunctival  irritation  which  cleared 
within  a  week  (Holingsworth  et  al.,  1958). 
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Varshavaskaya  (1967a)  reported  LDSO  values  for  o-DCB  in  four  animal  species  dosed  by 
stomach  tube:  white  mice  2,(X)0  mg/kg;  white  rats  2,128  mg/kg;  rabbits  1,87S  mg/kg;guinea 
pigs  3,373  mg/kg.  Acute  poisoning  was  manifested  similarly  in  all  species.  The  animals 
exhibited  increased  lacrimation  and  salivation,  excitation,  ataxia,  paraparesis,paraplegia  and 
dyspnea.  Histologic  examination  revealed  vascular  and  necrotic  changes  in  the  liver,  stomach 
mucosa  and  kidneys  and  edema  of  the  brain. 

Oral  LDso  values  for  o-DCB  were  also  reported  by  Varshavskaya  (1967a):  white  mice  3,220 
mg/kg;  white  rats  2,152  mg/kg;  rabbits  2,812  mg/kg;  guinea  pigs  7,593  mg/kg.  These  LDSO 
values  were  higher  than  those  for  O-DCB,  indicating  that  o-DCB  is  more  toxic  for  these  same 
species.  The  symptoms  of  poisoning,  however,  were  similar  for  the  two  compounds. 

Groups  of  male  rats  were  given  o-DCB  in  olive  oil  five  days/week  for  four  weeks  at  dosage 
levels  of  10,000  and  5,000  mg/kg.  At  the  highest  dose  level  there  was  marked  cloudy  selling 
and  necrosis  in  the  central  areas  of  the  liver  lobules  and  marked  cloudy  swelling  of  ^e  renal 
tubular  epithelium  with  cast  formation.  At  the  lower  dosage  levels  there  was  no  evidence  of 
any  adverse  effects  (Hollingsworth  et  ai.,  1956). 

Reid  and  Krishia  (1973)  found  that  o-DCB  binds  to  liver  protein  more  strongly  than  does  p- 
DCB  upon  intr^)eritoneal  administration  of  0.5  mmol/kg.  Hepatic  toxicity  was  attributed  to 
reactive  intermediates  (area  oxides)  produced  by  the  binding  and  metabolism  and  was 
enhanced  by  pretreatment  with  phenobarbital.  Para-DCB  is  therefore  considered  less  toxic 
to  the  liver. 

Meta-dichlorobenzene  when  given  orally  at  800  mg/kg  produces  a  biphasic  excretion  of 
copropo^hyrin.  The  authors  believed  that  m-DCB  stimulates  its  own  metabolisms  in  the 
observation  of  this  effect.  The  same  pattern  of  excretion  was  observed  in  2,4-dichlorophenol 
(m-DCB  metabolite)  and  p-DCB  at  ^  mg/kg/day.  (Poland  et  al.,  1971) 

Results  also  indicated  that  the  induction  of  hepatic  microsomal  enzymes  is  due  to  the  activity 
of  methyl  sulfone  metabolites  rather  than  the  m-DCB.  In  an  earlier  study,  Kimura  et 
al(1985)  also  demonstrated  that  3,5-dichlorophenyl  methyl  sulfone  is  a  major  contributing 
factor  in  the  inducing  activity  of  m-DCB 

Systemic  Toxicity 

A  number  of  clinical  cases  of  chronic  dichlorobenzene  poisoning  have  been  reported  in  the 
literature.  Most  of  these  cases  involved  exposure  primarily  to  o-DCB  and  the  remainder 
primarily  to  o-DCB;  in  the  other  cases  mixtures  of  dichlorobenzenes  including  m-DCB  were 
involved.  In  the  majority  of  instances  exposure  was  by  inhalation  and  occurred  in  the 
worlq>lace. 

Chronic  exposure  to  o-DCB  has  reportedly  caused  severe  acute  hemolytic  anemia  (Gadrat  et 
al.,  1962).  A  47-year-old  male  clinically  exposed  dermally  in  the  workplace  to  a  mixture 
containing  o-DCB  developed  contact  eczem?^oid  dermatitis  on  his  hands,  arms  and 
face(Downing,  1939). 
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Hollingsworth  et  al.  (19S8)  rq)orted  on  the  analysis  of  40  samples  of  workroom  air  in  an 
area  whoe  o-DCB  was  manufactured.  Concentrations  ranged  from  6-264  mg/M*  and 
averaged  90  mg/M3.  Periodic  physical  examinadtms  of  the  worken,  including  hemograms 
and  urinalyses,  revealed  no  adverse  effects  which  could  be  attributed  to  o-DCB  exposure. 

Chronic  exposure  to  o-DCB  or  to  mixtures  containing  mostly  o-DCB  has  rqnrtedly  caused 
blood  disorders  (anemia,  primarily)  and  liver  damage  (Sumers  et  al. ,  1952;  C^otter,  19S3;Petit 
and  Champeix,  1948;  Perrin,  1941;  Ware  and  West,  1977).  A  case  of  pulmonary 
granulocytosis  was  reported  by  Weller  and  Crellin  (1953)  in  a  53-year-old  female  exposed 
in  her  home  for  12-15  years  to  a  moth  eradicator  product  A  19-year-dd  female  who 
ingested  (pica)  four  to  five  month  pellets  daily  for  two  and  on-half  years  develq)ed  increased 
sldn  pigmentation  in  areas  3  to  7  cm  in  diameter  on  her  limbs,  mental  sluggishness  and 
tremor.  Upm  withdrawal  she  had  an  unsteady  gait  along  with  decreased  pigmentation  (Frank 
and  Cohen,  1961). 

In  their  report  on  surveys  of  o-DCB  exposure  in  plants,  Hollingsworth  et  at.  (1956)  stated 
that  periodic  health  examinations  of  the  worken  detected  no  adverse  effects  that  were 
attributable  to  the  exposure.  Repeated  exposure  may  lead  to  tolerance  or 
acclimation,however,  so  sensory  warnings  may  eventually  be  less  protective  in  chronically- 
exposed  individuals.  After  reviewing  considoable  human  data,  the  authon  stated  they  did 
not  believe  that  chronic  exposure  to  o-DCB  caused  cataracts. 

Hollingsworth  et  al.,  (1958)  investigated  the  toxicity  of  o-DCB  in  several  species  by  several 
routes  of  exposure.  Groups  of  rats,  guinea  pigs,  rabbiu  and  monkeys  were  exposed  to  o- 
DCB  vapor  seven  hours/day,  five  days/week,  for  six  or  seven  months  at  an  average 
concentration  of  560  mg/M*.  No  effect  was  noted  in  any  of  the  animals  on  gross  appearance, 
behavior,  growth,  organ  weights,  urinalysis,  blood  urea  nitrogen,  mortality,  or  gross  or 
microscopic  zppeanncc  of  tissues.  Hematological  studies  in  the  rabbits  and  monkeys  were 
normal.  In  another  inhalation  study,  the  authors  exposed  rats,  guinea  pigs  and  mice  to  290 
mg/M3  for  seven  hours/day,  five  days/week  for  six  and  one-half  months.  Again,  no  adverse 
effects  were  noted. 

Hollingsworth  et  al.,  (1958)  also  dosed  groups  of  white  rats  by  stomach  tube  with  o-DCB  in 
olive  oil  emulsified  with  acacia.  The  animals  were  dosed  five  days/week  for  a  total  of  138 
doses  in  192  days  at  dose  levels  of  18.8,  and  386  mg/kg.  No  adverse  effects  were  seen 
at  the  low-dose  level.  At  188  mg/kg,  liver  and  kidney  weights  were  increased  slightly.  At 
the  highest  dose  level  there  was  an  increase  in  liver  and  kidney  weights,  decreased  spleen 
weight,  and  slight  to  moderate  cloudy  swelling  on  microscopic  examination  of  the  liver. 

Varshavaskaya  (1967a)  dosed  rats  orally  with  0.(X)1, 0.01,  and  0.1  mg/kg  of  o-DCB  for  five 
months.  The  lowest  dose  (0.001  mg/kg)  showed  no  hemopoietic  or  enzymatic  effects.  The 
0.01  mg/kg  dosing  group  exhibited  some  hemopoietic  effects  that  were  more  pronounced  at 
0. 1  mg/kg.  The  highest  dosing  level  also  produced  liver,  kidney,  and  enzymatic  effects. 

Hollingsworth  et  al.  (1956)  exposed  rats  and  guinea  pigs  through  inhalations  to  an  average 
p-DCB  concentration  of  341  ppm  seven  hours/day,  five  days/week  for  six  months. 
Observations  included  slight  histological  changes  of  the  liver  and  increased  liver  and  kidney 


weights.  Exposure  to  96  ppm  seven  hours/day,  five  days/week  for  six  months  in  the  same 
species  produced  no  observed  adverse  effects. 

Groups  of  female  rats  were  fed  p-DCB  in  olive  oil  by  gavage  five  days/week  at  dosage  levels 
of  18.8,  188  or  376  mg/kg  for  a  total  of  138  doses  in  192  days.  At  the  highest  dosage  level 
there  was  moderate  increase  in  the  average  weight  of  the  Uver;  microscopic  examination 
revealed  slight  cirrhosis  and  focal  necrosis.  There  was  also  a  slight  increase  in  the  average 
weight  of  the  kidneys.  At  the  188  mg/kg  level  there  was  a  slight  increase  in  the  average 
weight  of  the  liver  and  the  kidneys.  No  adverse  effects  were  noted  at  the  lowest  dose 
(Hollingsworth  et  al.,  19S6). 

Rabbits  were  fed  p-DCB  in  olive  oil  by  gavage  for  as  many  as  92  doses  in  219  days  at  a  level 
of  1(XX)  mg/kg  or  five  days  /week  for  263  doses  in  367  days  at  a  level  of  S(X)  mg/kg.  There 
were  some  deaths  at  the  1000  mg/kg  level.  At  both  dosage  levels  rabbits  exhibited  loss  of 
weight,  definite  to  marked  tremors,  weakness  and  slight  liver  changes.  Hematological  values 
were  normal,  and  no  cataracts  were  produced  (Hollingsworth  et  al.,  1956). 

Groups  of  76-79  rats  of  both  sexes  were  exposed  by  inhalation  to  p-DCB  vapor 
concentrations  of  0,  75  or  500  ppm  for  five  hou^day,  five  days/week  for  a  total  of  76 
weeks.  (Riley  et  al.,  1980a).  Surviving  rats  were  left  unexposed  for  up  to  36  weeks 
following  the  exposure  period.  Some  statistically  significant  changes  in  blood  biochemistry 
and  hematology  were  noted,  however,  the  changes  were  not  dose  related.  In  the  500  ppm 
group,  urinary  protein  and  coproporphyrin  output  were  slightly  elevated  and  liver  and  kidney 
weights  were  increased,  although  there  was  no  histological  evidence  for  an  effect  in  these 
organs.  No  other  treatment-related  effects  were  noted.  The  investigators  considered  the  no¬ 
effect-level  to  be  75  ppm. 

Groups  of  75  female  SPF  Swiss  mice  were  exposed  to  p-DCB  vapor  concentrations  of  0  to 
500  ppm  for  a  total  of  57  weeks.  Surviving  mice  were  left  unexposed  until  the  terminal  kill 
at  75-76  weeks.  Clinical  conditions  were  recorded  at  regular  intervals,  and  detailed 
histopathology  examinations  were  performed  on  all  mice  which  had  been  exposed  for  at  least 
52  weeks.  No  evidence  of  treatment-related  non-neoplastic  effects  was  noted  (Riley  et  al. , 
1980b). 

Teratogenic  and  Reproductive  Effects 

A  study  conducted  by  Hayes  et  al  (1985)  exposing  rats  and  rabbits  to  o-DCB  and  p-DCB  via 
inhalation  at  concentrations  up  to  400  ppm.  Ortho-dichlorobenzene  was  not  teratogenic  or 
fetotoxic  in  either  species. 

Anderson  and  Hodge  (1976)  found  no  relation  between  inhalation  exposure  to  p-DCB  and 
male-related  fertility  problems.  Hodge  et  al  (1977)  found  no  evidence  of  embryo  toxicity, 
fetotoxicity  or  teratogenicity  in  rats  exposed  to  0-500  ppm  of  p-DCB  by  inhalation. 

Giavini  et  al  (1986)  exposed  rats  orally  to  0-100  mg/kg/day  of  p-DCB.  Slight  embryotoxic 
effects  were  observed  at  doses  of  500  mg/kg/day  and  greater.  The  effects  were  considered 
to  potentially  an  indirect  result  rather  that  a  direct  result  of  maternal  consumption  of  p-DCB 
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due  to  decreased  maternal  food  consumption  at  the  dosing  range  where  effects  where 
observed. 

Carcinogenic  and  Mutagenic  ER’ects 

Z^)ata-Gay<m  et  al.  (1982)  examined  the  chromosomes  of  eight  males  and  eighteen  females 
who  were  accidentally  exposed  to  vapon  of  o-DCB  being  used  as  a  pest  control  for  eight 
hours/day  for  four  days.  Karyotypes  of  cells  from  exposed  subjects  were  compared  with 
those  of  eight  ntale  and  eight  female  controls.  Most  of  those  expc^  to  o-DCB  experienced 
dizziness,  headaches,  fatigue,  nausea  and  eye  and  nose  irritation.  The  karyotype  analysis 
revealed  that  the  total  number  of  cells  having  clastogenic  chromosal  alternations  was  greater 
in  the  exposed  group  than  in  the  controls  (8.9%  vs.  2.0%,p<0.(X}l).  In  addition,  the  total 
number  of  single  chromosomal  breaks  (6.2%  vs.  0.9%,p<0.001)  and  double  breaks  (6.4  vs. 
1.6%,  p<0.01)  were  different. 

Fifteen  of  the  original  exposed  cases  were  followed  up  six  months  after  initial  exposure.  The 
number  of  altered  ceils  and  single  breaks  was  not  significantly  different  (p<0.0S)  from  the 
original  control  frequencies,  but  the  number  of  double  breaks  was  still  increased  (3.7% vs. 
1.6%,  p<0.01).  Polyploidy  and  ring  formation  were  also  noted,  but  the  difference  between 
exposed  and  control  was  not  significantly  different. 

Two  cases  of  chronic  lymphoid  leukemia,  two  cases  of  acute  myeloblastic  Icukenua  and  one 
case  of  myeloproliferative  syndrome  were  reported  by  Girard  et  al.  (1969)  as  occurring  after 
exposure  to  dichlorobenzenes.  The  chronic  lymphoid  leukemia  developed  in  an  individual 
who  had  been  exposed  to  a  glue  containing  2%  o-DCB  from  1945-1961  and  in  an  individual 
who  had  been  exposed  to  a  solvent  used  to  clean  electrical  parts  containing  a  mixture  of  o- 
DCB  (80%),  m-DCB  (2%)  and  p-DCB  (15%)  from  1940-1950.  This  same  cleaning  solvent 
had  been  taken  home  from  the  factory  and  used  for  cleaning  clothes  (two  liters  a  year  for 
several  years)  by  one  of  the  subjects  who  subsequently  developed  acute  myeloblastic 
leukemia.  The  other  individual  with  acute  leukemia  had  a  history  of  chronic  repeated  dermal 
contact  form  compulsive  use  of  a  cleaning  solution  (containing  37%  o-DCB)  to  clean  clothes 
(in  place). 

Veljkovi’c  and  Lalovi’c  (1977)  looked  at  the  correlation  between  the  quasi-valence  number 
,or  Z*,  and  the  known  carcinogenic  activity  of  a  number  of  compounds.  The  Z*  is  a 
parameter  which  takes  into  consideration  such  factors  as  valence  electrons,  atoms  and 
elements  in  a  compound’s  formula.  The  authors  reported  a  strong  correlation  between  these 
factors  and  carcinogenicity.  A  Z*  below  3.20  corresponded  to  a  potential  carcinogen,  while 
a  Z*  above  this  value  corresponded  to  a  noncarcinogen.  Dichlorobenzene  (isomer  not 
specified)  fell  into  the  class  of  potential  carcinogens  with  a  Z*  of  2.50. 

Ortho-dichlorobenzene  was  administered  in  com  oil  by  gavage  five  times/week  for  103  weeks 
to  rats  and  mice  at  doses  of  60  and  120  mg/kg.  There  was  no  evidence  of  carcinogenicity 
under  the  conditions  of  the  studies.  Groups  of  16  male  mice  were  exposed  by  inhalation  to 
p-DCB  at  75,  225  or  450  ppm  for  six  hours/day  for  five  days.  Following  exposure,  the 
males  were  mated  with  untreated  virgin  females  each  week  for  eight  weeks.  Para- 
dichlorobenzene  was  not  mutagenic  in  this  assay  by  various  measures  of  early  fetal  death. 
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Positive  responses  were  produced  in  three  concurrent  positive  control  groups  exposed  to 
known  mutagenic  chemick  (Anderson  and  Hodge,  1976). 

Anderson  and  Richardson  (1976)  exposed  groups  of  rats  by  inhalation  for  either  two  hours 
at  a  concentration  of  299  or  682  ppm,  five  hours/day  for  five  days  or  at  a  concentration  of 
75  or  5(X)  ppm  for  five  hours/day,  five  days/ week  for  three  months.  No  significant  increase 
in  the  numt^r  of  chromosomal  abnormalities  was  noted  in  the  p-DCB  exposed  animals  when 
compared  to  controls. 

Male  and  female  Swiss  mice  were  treated  topically  three  times  with  0.1  ml  of  a  solution  of 
104  mg  dichlorobenzene/L  acetone  (isomer  not  specified).  After  10  days  the  animals  were 
sacrificed,  and  the  treated  sldn  examined  for  sebaceous  gland  atrophy  and  epithelial 
hyperplasia.  These  results  were  interpreted  as  indicating  the  dichlorobenzene  tested  was  not 
carcinogenic  (Guerin  and  Cuzin,  1961). 

The  toxicity  experiments  of  Hollingsworth  et  al  (1956,  1958)  and  Varshavskaya  (1967b)  have 
previously  been  described.  No  evidence  of  carcinogenic  activity  was  noted  in  these 
experiments.  However,  since  they  were  not  designed  to  assess  carcinogenicity,  the  results 
of  these  studies  are  inconclusive  and  inadequate  to  use  in  the  evaluation  of  the  cancer-causing 
potential  of  the  dichlorobenzenes  (U.S.  EPA,  1980). 

Parsons  (1942)  administered  a  single  subcutaneous  injection  of  0.2  ml  of  a  0.2  percent 
solution  of  p-DCB  in  sesame  oil  to  each  of  six  irradiated  mice,  and  four  days  later  injected 
0.2  ml  of  silica  in  suspension  into  the  site.  On  the  tenth  day  the  intraperitoneally-injected 
mouse  was  sacrificed  and  was  noted  to  have  wide-spread  sarcomatous  growth  throughout  the 
peritoneum.  Three  irradiated  mice  died  by  the  tenth  day.  Ten  nonirradiated  mice  received 
the  same  p-DCB  preparation  subcutaneously  for  nine  doses  over  two  months,  also  receiving 
the  silica  suspension  at  two-week  intervals.  Four  of  these  animals  died  within  30  days.  By 
the  77th  day,  a  nonirradiated  survivor  had  developed  a  large  sarcoma  and  secondary  growths 
in  the  lymph  glands  and  peritoneum. 

The  lARC  (1987)  has  stated  that  there  is  "inadequate  evidence"  for  the  carcinogenicity  of 
dichlorobenzenes  to  humans,  while  noting  the  series  of  cases  reported  by  Girard  et  al.(1969) 
that  suggested  an  association  between  exposure  to  dichlorobenzenes  and  leukemia. 

The  lARC  (1987)  has  stated  that  there  is  "inadequate  evidence"  for  the  carcinogenicity  of 
ortho-dichlorobenzene  to  animals.  Based  on  the  results  of  the  recent  (1987)  NTP  study  in 
mice  and  rats,  the  organization  has  stated  that  there  is  "sufficient  evidence"  for  the 
carcinogenicity  of  para-dichlorobenzene  to  animals  (lARC,  1987).  Therefore,  o-DCB  has 
been  put  in  Group  3  not  classiable  as  to  carcinogenicity  to  humans;  p-DCB  has  been  put  into 
group  2B  possibly  carcinogenic  to  humans  (lARC,  1987).  Meta-dichlorobenzene  has  not 
been  evaluated  for  carcinogenesis  by  the  lARC. 

In  Vitro  Studies 

Carey  and  McDonough  (1943)  found  evident  of  chromosomal  abnormalities  in  Allium 
exposed  to  p-DCB.  A  study  by  Sharma  and  Bhattacharyya  (1956)  reported  the  same  results 
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in  plant  tissues.  Sharma  and  Sarkar  (19S7)  found  p-DCB  caused  meiotic  cell  abnormalities 
in  flower  buds.  Srivastava  (1966)  and  Prasad  (1970)  also  came  to  the  same  conclusion 
various  genera  of  the  tribe  vicieae. 

Anderson’s  (1976)  study  of  p-DCB  exposure  in  varimis  strains  of  Salmonella  typhinurium 
found  no  dose-related  mutagenic  effects. 

Ortho-dichlorobenzene  was  very  weekly  mutagenic  in  aspergillus  nidulans  in  a  1970  study. 
AO  study  by  Prasad  (1970).  No  point  mutations  or  mutagenic  activity  observed  in  studies 
by  Anderson  et  al.  (1972)  or  Lawler  et  al.  (1979)  in  Salmonella  typhimurium. 

Ortho-dichlorobenzene,  m-DCB  and  p-DCB  were  all  nonmutagenic  in  the  Ames  test 
(Haworth  et  al.,  1983).  None  of  the  three  isomers  induced  unscheduled  DNA  synthesis 
uncultivated  human  lymphocytes  (Perocco  et  al.,  1983). 
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1,4-dichlorobenzene 


The  dichlorobenzenes  are  halogenated  aromatic  hydrocarbons  with  the  molecular  formula 
and  a  molecular  weight  of  147.01.  Three  isomers  are  known  to  exist:  ortho¬ 
dichlorobenzene  (1,2-dichlorobenzene,  o-DCB),  meta-dichlorobenzene  (1 ,3-dichlorobenzene, 
m-DCB)  and  para-dichlorobenzene  (1,4-dichlorobenzene,  p-DCB)  (U.S.  EPA,  1980).  All 
three  compounds  have  low  water  solubilities  but  are  nonetheless  toxic  to  aquatic  organisms. 
They  are  readily  soluble  in  fats  and  £it-soluble  substances  (U.S.  EPA,  1980). 

Para-dichlorobenzene,  a  white  solid,  is  produced  commercially  by  the  same  method  used  in 
the  manufacture  of  o-DCB.  Production  in  the  U.S.  in  1979  amounted  to  37.9  million  kg. 
Para-dichlorobenzene  is  used  primarily  as  a  space  deodorant,  blocks  with  and  without 
perfume  being  used  in  toilets  and  le^se  containers.  Fifty-five  percent  of  the  p-DCB 
produced  in  1978  was  used  in  this  manner.  Thirty-five  percent  was  used  in  moth  repellents. 
It  also  can  be  used  as  a  mildew  and  fungus  control  agent,  an  animal  iepellant,and  as  a 
chemical  intermediate  for  dyes,  insecticides,  pharamceuticals  and  other  organic  chemicals 
(lARC,  1982). 

Because  of  their  low  water  solubility  and  high  fat  solubility,  dichlorobenzene  easily  penetrate 
most  biological  membranes  by  diffusion,  including  the  lung  and  gastrointestinal  tract 
epithelia,  the  brain,  the  liver,  the  renal  tubules,  the  placenta  and  the  sldn  (Ware  and  West, 
1977;  U.S.  EPA,  198S).  Studies  have  shown  that  within  4-12  hours  of  exposure,peak 
concentrations  are  reached  in  all  tissues.  Distribution,  following  single-dose  or  multiple 
exposures,  is  primarily  to  adipose  tissue,  and  to  lung  and  kidney  tissues  more  than  to  liver, 
muscle  and  plasma. 

Acute  Effects 

Hollingsworth  et  al  (19S6)  surveyed  workers  in  p-DCB  production  facilities.  Reported, 
results  included  detection  of  a  faint  odor  at  90-180  mg/m^,  detection  of  a  strong  odor  at  180- 
360  mg/m^,  painful  eye/nose  irritation  at  480-960  mg/m’  and  intolerable  irritation  at  >960 
mg/m’.  Workers  have  complained  of  eye  and  nose  irritation  at  concentrations  of  800-1020 
mg/m’  and  had  not  complained  at  concoitrations  of  90-510  mg/m’. 

The  authors  indicated  that  solid  p-DCB  caused  significant  irritation  of  intact  sldn  only  after 
prolonged  contact,  which  produces  a  burning  sensation.  Warm  fumes  or  strong  solutions 
may  also  irritate  sldn  with  repeated  or  prolonged  contact.  In  general,  however,  p-DCB  is 
not  considered  a  significant  hazard  from  skin  irritation  or  skin  absorption  unless  exposures 
are  unusually  severe  or  prolonged. 

Groups  of  male  rats  were  given  p-DCB  in  olive  oil  five  days/week  for  four  weeks  at  dosage 
levels  of  10,(XX)  and  5,000  mg/kg.  At  the  highest  dose  level  there  was  marked  cloudy  selling 
and  necrosis  in  the  central  areas  of  the  liver  lobules  and  marked  cloudy  swelling  of  the  renal 
tubular  epithelium  with  cast  formation.  At  the  lower  dosage  levels  there  was  no  evidence  of 
any  adverse  effects  (Hollingsworth  et  al.,  1956). 


Q3-40 


Reid  and  Krishia  (1973)  found  that  o-DCB  binds  to  liver  protein  more  strongly  than  does  p- 
DCB  upon  intraperitoneal  administration  of  O.S  mmol/kg.  Hepatic  toxicity  was  attributed  to 
reactive  intermediates  (area  oxides)  produced  by  the  binding  and  metabolism  and  was 
enhanced  by  pretreatment  with  phenobarbital.  Paxa-DCB  is  therefore  considered  less  toxic 
to  the  liver. 

Meta-dichlorobenzrae  when  given  orally  at  800  mg/kg  produces  a  biphasic  excretion  of 
coproporphyrin.  The  authors  believed  that  m-DCB  stimulates  its  own  metabolism  in  the 
observation  of  this  effect.  The  same  pattern  of  excretion  was  observed  in  2,4-dichlorophenol 
(a  m*DCB  metabolite)  and  p-DCB  at  900  mg/kg/day.  (Poland  et  al.,  1971) 

Results  also  indicated  that  the  induction  of  hepatic  microsomal  enzymes  is  due  to  the  activity 
of  methyl  sulfone  metabolites  rather  than  the  m-DCB.  In  an  earlier  study,  Kimura  et 
al(1985)  also  demonstrated  that  3,5-dichlorophenyl  methyl  sulfone  is  a  major  contributing 
factor  in  the  inducing  activity  of  m>DCB. 

Systemic  Toxicity 

A  number  of  clinical  cases  of  chronic  dichlorobenzene  poisoning  have  been  reported  in  the 
literature.  Most  of  these  cases  involved  ecposure  primarily  to  o-DCB  and  the  remainder 
primarily  to  p-DCB;  in  the  other  cases  mixtures  of  dichlorobenzenes  including  m-DCB  were 
involved.  In  the  majority  of  instances  exposure  was  by  inhalation  and  occurred  in  the 
workplace. 

In  their  report  on  surveys  of  p-DCB  exposure  in  plants,  Hollingsworth  et  at.  (1956)  stated 
that  periodic  health  examinations  of  the  workers  detected  no  adverse  effects  that  were 
attributable  to  the  exposure.  Repeated  exposure  may  lead  to  tolerance  or 
acclimation,however,  so  sensory  warnings  may  eventually  be  less  protective  in  chronically- 
exposed  individuals.  After  reviewing  considoable  human  data,  the  authors  stated  they  did 
not  believe  that  chronic  exposure  to  p-DCB  caused  cataracts. 

Hollingsworth  et  al.  (1956)  exposed  rats  and  guinea  pigs  through  inhalations  to  an  average 
p-DCB  concentration  of  341  ppm  seven  hours/day,  five  days/week  for  six  months. 
Observations  included  slight  histological  changes  of  the  liver  and  increased  liver  and  kidney 
weights.  Exposure  to  96  ppm  seven  hours/day,  five  days/week  for  six  months  in  the  same 
species  produced  no  observed  adverse  effects. 

Groups  of  female  tats  were  fed  p-DCB  in  olive  oil  by  gavage  five  days/ week  at  dosage  levels 
of  18.8,  188  or  376  mg/kg  for  a  total  of  138  doses  in  192  days.  At  the  highest  dosage  level 
there  was  moderate  increase  in  the  average  weight  of  the  liver;  microscopic  examination 
revealed  slight  cirrhosis  and  focal  necrosis.  There  was  also  a  slight  increase  in  the  average 
weight  of  the  kidneys.  At  the  188  mg/kg  level  there  was  a  slight  increase  in  the  average 
weight  of  the  liver  and  the  kidneys.  No  adverse  effects  were  noted  at  the  lowest  dose 
(Hollingsworth  et  al.,  1956). 

Rabbits  were  fed  p-DCB  in  olive  oil  by  gavage  for  as  many  as  92  doses  in  219  days  at  a  level 
of  1000  mg/kg  or  five  days  /week  for  263  doses  in  367  days  at  a  level  of  500  mg/kg.  There 
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were  some  deaths  at  the  1000  mg/kg  level.  At  both  dosage  levels  rabbits  exhibited  loss  of 
weight,  definite  to  marked  tremors,  weakness  and  slight  liver  changes.  Hematological  values 
were  normal,  and  no  cataracts  were  produced  (Hollingsworth  et  al.,  1956). 

Groups  of  76-79  rats  of  both  sexes  were  exposed  by  inhalation  to  p-DCB  vapor 
concentrations  of  0,  75  or  500  ppm  for  five  hours/day,  five  days/week  for  a  total  of  76 
weeks.  (Riley  et  al.,  1980a).  Surviving  rats  were  lefi  unexposed  for  up  to  36  weeks 
following  the  exposure  period.  Some  statistically  significant  changes  in  blo<^  biochemistry 
and  hematology  were  noted,  however,  the  changes  were  not  dose  related.  In  the  500  ppm 
group,  urinary  protein  and  copropotphyrin  output  were  slightly  elevated  and  liver  and  kidney 
weights  were  increased,  although  there  was  no  histological  evidence  for  an  effect  in  these 
organs.  No  other  treatment-related  effects  were  noted.  The  investigators  considered  the  no- 
effect-level  to  be  75  ppm. 

Groups  of  75  female  SPF  Swiss  mice  were  exposed  to  p-DCB  vapor  concentrations  of  0  to 
500  ppm  for  a  total  of  57  weeks.  Surviving  mice  were  left  unexposed  until  the  terminal  kill 
at  75-76  weeks.  Clinical  conditions  were  recorded  at  regular  intervals,  and  detailed 
histopathology  examinations  were  performed  on  all  mice  which  had  been  exposed  for  at  least 
52  weeks.  No  evidence  of  treatment-related  non-neoplasdc  effects  was  noted  (Riley  et  al., 
1980b). 

Teratogenic  and  Reproductive  Effects 

Anderson  and  Hodge  (1976)  found  no  relation  between  inhalation  exposure  to  p-DCB  and 
male-related  fertility  problems.  Hodge  et  al  (1977)  found  no  evidence  of  embryo  toxicity, 
fetotoxicity  or  teratogenicity  in  rats  exposed  to  0-500  ppm  of  p-DCB  by  inhalation. 

Giavini  et  al  (1986)  exposed  rats  orally  to  0-100  mg/kg/day  of  p-DCB.  Slight  embryotoxic 
effects  were  observed  at  doses  of  500  mg/kg/day  and  greater.  The  effects  were  considered 
to  potentially  an  indirect  result  rather  that  a  direct  result  of  maternal  consumption  of  p-DCB 
due  to  decreased  maternal  food  consumption  at  the  dosing  range  where  effects  where 
observed. 

Carcinogenic  and  Mutagenic  Effects 

Zapata-Gayon  et  al.  (1982)  examined  the  chromosomes  of  eight  males  and  eighteen  females 
who  were  accidentally  exposed  to  vapors  of  o-DCB  being  used  as  a  pest  control  for  eight 
hours/day  for  four  days.  Karyotypes  of  cells  from  exposed  subjects  were  compared  with 
those  of  eight  male  and  eight  female  controls.  Most  of  those  exposed  to  o-DCB  experienced 
dizziness,  headaches,  fatigue,  nausea  and  eye  and  nose  irritation.  The  karyotype  analysis 
revealed  that  the  total  number  of  cells  having  clastogenic  chromosal  alternations  was  greater 
in  the  exposed  group  than  in  the  controls  (8.9%  vs.  2.0%,p< 0.001).  In  addition,  the  total 
number  of  single  chromosomal  breaks  (6.2%  vs.  0.9%,p<0.001)  and  double  breaks  (6.4  vs. 
1.6%,  p<0.01)  were  different. 
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Fifteen  of  the  original  exposed  cases  were  followed  up  six  months  aft»  initial  ocposure.  The 
number  of  altered  cells  and  single  breaks  was  not  significantly  different  (p<0.0S)  from  the 
original  control  frequencies,  but  the  number  of  double  breaks  was  stiU  increased  (3.7%vs. 
1.6%,  p<0.01).  Polyploidy  and  ring  formation  were  also  noted,  but  the  difference  between 
exposed  and  control  was  not  significantly  different. 

Two  cases  of  chronic  lymphoid  leukemia,  two  cases  of  acute  myeloblastic  leukemia  and  one 
case  of  myeloproliferative  syndrome  were  reported  by  Girard  et  al.  (1969)  as  occurring  after 
exposure  to  dichlorobenzenes.  The  chronic  lymphoid  leukemia  developed  in  an  individual 
who  had  been  exposed  to  a  glue  containing  2%  o-DCB  fiom  1945-1961  and  in  an  individual 
who  had  been  exposed  to  a  solvent  used  to  clean  electrical  parts  containing  a  mixture  of  o- 
DCB  (80%),  m-DCB  (2%)  and  p-DCB  (15%)  from  1940-1950.  This  same  cleaning  solvent 
had  been  taken  home  from  the  factory  and  used  for  cleaning  clothes  (two  liters  a  year  for 
several  years)  by  one  of  the  subjects  who  subsequently  developed  acute  myeloblastic 
leukemia.  The  other  individual  with  acute  leukemia  h^  a  history  of  chronic  repeated  dermal 
contact  form  compulsive  use  of  a  cleaning  solution  (containing  37%  o-DCB)  to  clean  clothes 
(in  place). 

Ortho-dichlorobenzene  was  administered  in  com  oil  by  gavage  five  times/week  for  103  weeks 
to  rats  and  mice  at  doses  of  60  and  120  mg/kg.  There  was  no  evidence  of  carcinogenicity 
under  the  conditions  of  the  studies.  Groups  of  16  male  mice  were  exposed  by  inhalation  to 
p-DCB  at  75  ,  225  or  450  ppm  for  six  hours/day  for  five  days.  Following  exposure,  the 
males  were  mated  with  untreated  virgin  females  each  week  for  eight  weeks.  Para- 
dichlorobenzene  was  not  mutagenic  in  this  assay  by  various  measures  of  early  fetal  death. 
Positive  responses  were  produced  in  three  concurrent  positive  control  groups  exposed  to 
known  mutagenic  chemical  (Anderson  and  Hodge,  1976). 

Anderson  and  Richardson  (1976)  exposed  groups  of  rats  by  inhalation  for  either  two  hours 
at  a  concentration  of  299  or  682  ppm,  five  hours/day  for  five  days  or  at  a  concentration  of 
75  or  500  ppm  for  five  hours/day,  five  days/week  for  three  months.  No  significant  increase 
in  the  number  of  chromosomal  ^normalities  was  noted  in  the  p-DCB  exposed  animals  when 
compared  to  controls. 

Male  and  female  Swiss  mice  were  treated  topically  three  times  with  0. 1  ml  of  a  solution  of 
104  mg  dichlorobenzene/L  acetone  (isomer  not  specified).  After  10  days  the  animals  were 
sacrificed,  and  the  treated  sldn  examined  for  sebaceous  gland  atrophy  and  epithelial 
hyperplasia.  These  results  were  interpreted  as  indicating  the  dichlorobenzene  tested  was  not 
carcinogenic  (Guerin  and  Cuzin,  1961). 

The  toxicity  experiments  of  Hollingsworth  et  al  (1956, 1958)  have  previously  been  described. 
No  evidence  of  carcinogenic  activity  was  noted  in  these  experiments.  However,  since  they 
were  not  designed  to  assess  carcinogenicity,  the  results  of  these  studies  are  inconclusive  and 
inadequate  to  use  in  the  evaluation  of  the  cancer-causing  potential  of  the  dichlorobenzenes 
(U.S.  EPA,  1980). 
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Parsons  (1942)  administered  a  single  subcutaneous  injection  of  0.2  ml  of  a  0.2  percent 
solution  of  p>DCB  in  sesame  oil  to  each  of  six  irradiated  mice,  and  four  days  later  injected 
0.2  ml  of  silica  in  suspension  into  the  site.  On  the  tenth  day  the  intrapeiitoneally-injected 
mouse  was  sacrificed  and  was  noted  to  have  wide-spread  sarcomatous  growth  throughout  the 
peritoneum.  Three  irradiated  mice  died  by  the  tenth  day.  Ten  nonirradiated  mice  received 
the  same  p-DCB  preparation  subcutaneously  for  nine  doses  over  two  months,  also  receiving 
the  silica  suspension  at  two-week  intervals.  Four  of  these  animals  died  within  30  days.  By 
the  77th  day,  a  nonirradiated  survivor  had  developed  a  large  sarcoma  and  secondary  growths 
in  the  lymph  glands  and  peritoneum. 

The  lARC  (1987)  has  stated  that  there  is  "inadequate  evidence”  for  the  carcinogenicity  of 
dichlorobenzenes  to  humans,  while  noting  the  series  of  cases  reported  by  Girard  et  al.(1969) 
that  suggested  an  association  between  exposure  to  dichlorobenzenes  and  leukemia. 

The  lARC  (1987)  has  stated  that  there  is  "inadequate  evidence"  for  the  carcinogenicity  of 
ortho-dichlorobenzene  to  animals.  Based  on  the  results  of  the  recent  (1987)  NTP  study  in 
mice  and  rats,  the  organization  has  stated  that  there  is  "sufficient  evidence”  for  the 
carcinogenicity  of  para-dichlorobenzene  to  animals  (lARC,  1987).  Therefore,  o-DCB  has 
been  put  in  Group  3  not  classiable  as  to  carcinogenicity  to  humans;  p-DCB  has  been  put  into 
group  B2  possibly  carcinogenic  to  humans  (lARC,  1987).  Meta  dichlorobenzene  has  not 
been  evaluated  for  carcinogenesis  by  the  lARC.  The  p-DCB  NTP  bioassay  resulted  in 
equivical  results  for  F344/N  ratio  and  B6C3F1  mice  with  renal  tumors  and  prDCB  may  act 
as  a  promoter  (NTP,  1987). 

In  Vitro  Studies 

Carey  and  McDonough  (1943)  found  evident  of  chromosonud  abnormalities  in  Allium 
exposed  to  p-DCB.  A  study  by  Sharma  and  Bhattacharyya  (1956)  reported  the  same  results 
in  plant  tissues.  Sharma  and  Sarkar  (1957)  found  p-DCB  caused  meiotic  cell  abnormalities 
in  flower  buds.  Srivastava  (1966)  and  Prasad  (1970)  also  came  to  the  same  conclusion 
various  genera  of  the  tribe  vicieae. 

Anderson’s  (1976)  study  of  p-DCB  exposure  in  various  strains  of  Salmonella  typhinurium 
found  no  dose-related  mutagenic  effects. 

Ortho-dichlorobenzene,  m-DCB  and  p-DCB  were  all  nonmutagenic  in  the  Ames  test 
(Haworth  et  al.,  1983).  None  of  the  three  isomers  induced  unscheduled  DNA  synthesis 
uncultivated  human  lymphocytes  (Perocco  et  al.,  1983). 
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l»2-DICHLOROETHANE 


l,2>Dichloroethane  is  used  in  the  manufacture  of  vinyl  chloride.solvents  used  for  degreasing 
and  tetraethyl  lead.  It  is  a  man-made  compound  which  has  a  pleasant  smell.  It  was  used  in 
the  past  in  household  cleansers,  pesticides,  as  tobacco  flavoring  as  well  as  in  wallpaper  and 
carpet  adhesives  and  some  paint,  varnish  and  finish  removers.  (Drinking  Water  and  Health, 
1977;  ATSDR,  1989) 

1,2-Dichloroethane  is  released  in  small  amounts  into  water  or  onto  soil  and  from  there  it  can 
evaporate  in  to  air.  1,2-dichloroethane  is  rs^dly  broken  down  by  the  sun  after  evaporation. 
1,2-Dichloroethane  can  move  through  into  water  and  remain  in  water  or  soil  for  40  days. 
(ATSDR,  1989) 

Human  exposure  occurs  primarily  through  breathing  it  in  air  or  through  drinking 
contaminate  water.  Environmental  contamination  is  usually  a  result  of  improper  disposal 
or  accidental  spills  onto  the  ground. 

POTENTIAL  ACUTE  EFFECTS 

Inhalation 

Short-term  exposure  to  high  concentrations  of  1,2-dichloroethane  can  relust  in  eye,  nose  and 
throat  irritation.  Some  nausea  and  vomiting  have  also  been  reported  case  studies  have 
reported  death  due  to  inhalation  of  1,2-dichloroethane.  No  quantification  of  the  total  amount 
of  exposure  was  reported.  Evidence  of  toxicity  at  autopsy  included  congestion  of  the  lungs, 
liver,  and  kidney  necrosis,  myocardial  degeneration  and  shrunken  nerve  cells  of  the 
brain.(Nouchi  et  al  1984,  Drinking  Water  and  Health,  1980) 

Acute  inhalation  in  animals  is  also  known  to  cause  death.  Lethal  acute  concentrations  are 
reported  at  400  ppm  for  guinea  pigs  and  1,500  ppm  for  mice,  rabbits  and  dogs.  (Spencer  et 
al,  1951)  Signs  of  toxicity  at  autopsy  included  liver  and  kidney  effects  ranging  from 
increased  organ  weight  to  necrosis,  degeneration  of  the  myoc^ium  and  pulmonary 
congestion.  (Heppel  et  al,  1945,  1946;  Spenco*  et  al,  1951).  Spencer  et  al  (1951)  derivedan 
8-hour  LC50  for  rats  to  be  1,000  ppm. 

Intermediate  exposure  of  6  to  25  weeks  results  in  death  in  rats  and  guinea  pigs  at  200  ppm 
and  at  4(X)  ppm  in  rabbits.  Concentrations  as  low  as  10(X)  ppm  of  intermittent  exposure 
cause  death  in  cats,  dogs  and  monkeys.  Observations  were  similar  to  those  found  in  acute 
exposure  and  included  effects  on  the  liver,  kidney,  heart  and  lungs.  (Spencer  et  al, 
1951;Heppeletal,  1946) 

Ingestion 

Toxicity  due  to  ingestion  is  reported  as  having  very  similar  effects  to  those  following 
inhalation.  Death  due  to  ingestion  of  15  to  60  ml  is  cited  in  the  literature.  Most 
information  is  derived  from  case  studies  and  reports.  The  specific  quantity  and  the  purity 
of  the  compound  are  generally  not  known.  Reported  quantities  are  therefore  usually 
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estimations.  (Smyth  et  al,  1969;  Hueper  and  Smith,  1935;  Lockhead  and  Close, 
19Sl;Garrison  and  Leadingham,  1954;  Shconbom  et  al  1970). 

Ingestion  of  1,2-dichloroethane  by  animals  has  also  been  observed  to  cause  death.  An  acute 
LD50  of  680  mg/kg  was  reported  for  rats  by  McCoUister  et  al  (1956).  Munson  et  al.  (1982) 
derived  an  LD-^*  50>f  of  489  mg/kg  for  m^e  and  413  mg/kg  for  female  mice. 

POTENTIAL  SYSTEMIC  EFFECTS 

Longer-term  health  advisories  (HA)  for  children  and  adults  have  been  derived  based  on  the 
studies  conducted  by  Heppel  et  al,  1946;  Hofman  et  al,  1971;  Spencer  et  al,  1951.  The 
NOAEL  is  considered  to  be  100  ppm  and  is  converted  to  7.4  mg/kg/day.  Applying  an 
uncertainty  factor  of  100,  the  longer-term  HA  for  a  child  is  7.4E-1  mg/1  and  2.6  E  +  O  mg/1 
for  an  adult.  (IRIS,  1989) 

Respiratory  Effects 

Inhalation 

Nouchi  et  al  (1984)  reported  a  case  study  of  1,2-dichloroethane  short-term  exposure, 
concentrations  were  not  quantified  however,  respiratory  distress  was  observed  20  hours  after 
exposure.  Findings  at  autopsy  included  edema  and  severe  congestion  of  the  lungs. 

Pulmonary  congestion  was  observed  in  mice,  rats,  rabbits,  and  guinea  pigs  after  a  one  time 
7-hour  3000  ppm  exposure.  Rats  and  mice  exposed  intermittently  for  4-15  weeks  to  100  ppm 
showed  no  signs  of  respiratory  toxicity.  The  same  is  true  for  25  week  intermittent  exposure 
to  200  ppm  in  rabbits  and  monkeys  and  400  ppm  intermittent  exposure  for  8  months  in  dogs. 
(Heppel  et  al,  1984) 

Ingestion 

Pulmonary  edema,  congestion  and  bronchitis  have  been  reported  after  an  acute  lethal  oral 
dose  of  1,2-dichloroethane  (Hueper  and  Smith,  1935;  Lockhead  and  Close,  1951;  Martinet 
al,  1969;  Yodarken  Babcock,  1973) 

There  is  no  evidence  in  the  animal  data  to  indicate  that  1,2-dichloroethane  produces 
respiratory  toxicity  after  ingestion  in  animals.  (ATSDR,1989) 

Cardiovascular  Effects 

Inhalation 

In  the  case  study  by  Nouchi  et  al  (1984)  the  cause  of  death  was  attributed  to  cardiac 
arrythmia.  Findings  of  cardiac  toxicity  at  autopsy  included  degenerative  changes  in  the 
myocardium,  interstitial  edema,  and  loss  of  myocardia  fiber  nuclei. 
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Exposure  to  low  dosed  of  1,2  -dichloroethane  does  not  appear  to  have  cardiovascular  effects. 
No  cardiovascular  effects  were  observed  at  concentratims  ranging  from  100  ppm  in  rats  to 
400  ppm  in  dogs. 

Higher  concentration  exposure  resulting  in  death  has  been  associated  with  myocarditis  and 
fatty  infiltration  of  the  heart  in  animals  exposed  to  200  ppm  for  25  weeks  (Heppel  et  al,  1945, 
1946) 

Ingestion 

Case  studies  of  victims  of  acute  ingestion  exposure  to  1,2-dichloroethane  include 
cardiovascular  effects  in  contributing  factors  to  death.  (Garrison  and  Leadingham, 
1954;Hueper  and  Smith,  1935;  Martin  et  al,  1969) 

No  studies  regarding  cardiovascular  toxicity  in  animals  after  oral  exposure  to  1,2  - 
dichloroethane  were  located.  (ATSDR,  1989) 

Gastrointestinal  Effects 

Inhalation 

Several  case  studies  of  patients  exposed  to  1,2  -dichloroethane  have  reported  gastrointestinal 
effects  including  nausea  and  vomiting.  (Nouchi,  1984;  PCOC,  1966) 

Exposure  to  1,500  ppm  1,2  -dichloroethane  for  7  hours/day  for  6  days  produced 
gastrointestinal  tract  effects  in  animals.  (Hqppel  et  al,  1945) 

Ingestion 

Gastrointestinal  effects  have  been  observed  in  victims  of  oral  exposure  to  1,2-dichloroethane. 
Symptoms  include  nausea,  vomiting,  and  diarrhea.  (Hueper  and  Smith,  1935;  Lockhead  and 
Close,  1951;  Yodarken  and  Babcock.  1973)  Findings  at  autopsy  include  hemorrhagic  colitis, 
hemorrhagic  gastritis  and  focal  hemorrhages.  (Garrison  and  L^ingham,  1954;  Hueper  and 
Smith,  1935;  Lockhead  and  Qose,  1951) 

No  studies  regarding  oral  exposure  and  gastrointestinal  effects  in  animals  were  found. 

Hematological  Effects 

Inhalation 

One  study  of  only  two  monkeys  was  reported  by  Spencer  et  al  (1951.)  Hematological  effects 
were  observed  in  the  monkeys  at  an  exposure  of  4(X)  ppm  for  7  hours  a  day,  5  days  a  week 
for  8-12  days. 


Q3-47 


Ingestion 

Hematological  effects  including  increased  prothrombin  time  and  reduced  blood  clotting  were 
reported  in  case  studies  of  patients  who  ingested  approximately  40  ml  (Martin  et  al,  1969)  and 
15  ml  of  1,2  -dichloroethane.  (Yodarken  and  Babcock,  1973) 

Hematological  effects  have  also  been  observed  in  animals.  A  30%  decrease  in  leukocytes 
was  reported  in  mice  who  received  49  mg/kg/day  (258  ppm)  of  1,2  -dichloroethane. (Munson 
et  al,  1982)  In  another  part  of  the  study,  Munson  et  al,  1982  saw  no  changes  as  compared 
to  controls  when  mice  were  exposed  to  up  to  189  mg/kg/day.  The  authors  suggest  that  a 
longer  exposure  time  may  allow  1,2  -dichloroethane  to  induce  its  own  metabolism  which 
contributes  to  lower  toxicity. 

Hepatic  Effects 

Inhalation 

1.2- Dichloroethane  is  considered  to  be  a  powerful  liver  toxin.  (Klaassen  et  al,  1986)  The 
case  study  by  Nouchi  et  al  (1984)  noted  an  enlarged  liver,  high  serum  levels  of 
lactate,increas^  levels  of  hepatic  enzymes  and  ammonia  following  inhalation  exposure  to 

1.2- dichloroethane.  Histopathological  examination  showed  extensive  necrosis. 

Hepatic  effects  have  been  observed  in  animals.  Brondeau  et  al  (1983)  reported  liver  enzyme 
induction  in  animals  exposed  to  850  to  1,340  ppm  1,2  -dichloroethane  for  4  hours.  Exposure 
to  the  same  concentrations  for  2  to  4  days  resulted  in  lower  enzyme  induction.  Exposure  to 
400  ppm  for  8-12  days  in  monkeys  produced  degeneration  of  the  liver.  No  effects  were 
observed  was  observed  at  100  ppm  for  14  days.  (Spencer  et  al,  1951)  It  should  be  noted  that 
the  studies  consisted  of  small  numbers  of  test  animals. 

An  exposure  concentration  of  100  ppm,  200  ppm,  400  ppm  for  6-30  weeks  produced  no  signs 
of  hepatic  toxicity  in  mice,  rats  or  rabbits.  Guinea  pigs  showed  a  fatty  liver  and  increased 
liver  weight  at  ICO  ppm.  Guinea  pigs  and  monkeys  exhibited  liver  degeneration  at  200  ppm. 
Dogs  showed  liver  degeneration  at  400  ppm  1,2  -dichloroethane  .  (Heppel  etal,  1945,  1946; 
Spencer  et  al,  1951;  Hofman  et  al,  1971) 

Ingestion 

Signs  of  hepatic  toxicity  also  appear  after  oral  exposure  to  1,2  -dichloroethane.  Case  studies 
of  poisoning  of  30  to  40  ml  of  1 ,2  -dichloroethane  report  severe  liver  cirrhosis,hepatocellular 
damage  and  necrosis  (Przezdziak  and  Bakula,  1975;  Garrison  and  Leadingham,  1954; 
Lockhead  and  Qose,  1951) 

A  study  in  mice  exposed  to  4.9  and  49  mg/kg/day  of  1,2  -dichloroethane  showed  no  effect 
on  liver  weight  or  enzymes.  Levels  of  up  to  189  mg/kg  for  90  days  showed  no  signs  of 
hepatoxicity.  (Munson  et  al,  1982) 
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Another  study  exposed  tats  to  dietary  1,2  -dichloroethane  at  80  mg/kg/day  for  5-7  weeks 
with  no  observation  of  increased  liver  weight.  Another  part  of  the  study  exposed  to  25 
mg/kg  in  the  diet  of  mice  for  two  years  also  showed  no  abnormal  liver  Ibnction.  (Alumot 
etal,  1976) 

Renal  Effects 

Inhalation 

1,2-Dichloroethane  is  considered  a  powerful  kidney  toxic.  (Klaassen  et  al,  1986)  It  is  an 
acutely  nephrotoxic  as  evidenced  in  the  case  study  by  Nouchi  et  al  (1984).  Kidney  failure 
in  conjunction  with  general  organ  failure  was  foUowed  by  cardiac  arrest.  Examination  at 
autopsy  showed  tubular  necrosis. 

Only  the  study  by  Spencer  et  al  (1951)  reported  on  renal  toxicity  after  acute  exposure  to  1.2- 
dichloroethane.  Intermittent  exposure  to  400  ppm  for  8-12  days  produced  increased  kidney 
weight  and  tubular  epithelium  swelling  in  guinea  pigs  and  degeneration  of  tubular  epithelium 
in  monkeys.  No  signs  of  nephrotoxicity  were  observed  in  monkeys  exposed  to  100  ppm  of 
1,2  -dichloroethane.  Lower  concentraticms  at  longer  exposure  intervals  in  rats.guinea  pigs, 
rabbits  and  mice  produced  no  observed  renal  effects.  Dogs  exposed  to  4(X)  ppm 
intermittently  for  8  months  showed  fatty  changes  of  the  kidney.  (Spencer  et  al,  1951;Heppel 
et  al,  1945,  1946;  Hofman  et  al,  1971) 

Ingestion 

One  non  quantified  case  study  rqwrted  slight  adverse  kidney  effects  before  recovery  of  the 
patient,  (^ezdziak  and  Bakula,  1975)  Other  case  studies  reported  more  severe  renal 
toxicity  upon  autopsy  following  ingestion  of  15-30  ml  of  1,2  -dichloroethane.  (Hueper  and 
Smith,  1935;  Locl^ead  and  Qose,  1951;  Yodaiken  and  Babcock,  1973. 

No  adverse  renal  effects  were  noted  in  oral  administration  of  49-189  mg/kg  d  of  1,2  - 
dichloroethane  in  mice  for  90  days  or  in  rats  at  25  mg/kg  for  2  years.  (Munson  et  al. 
1982;Alumot  et  al;  1976) 

Humans  are  mote  sensitive  to  the  renal  toxicity  for  1,2-dichloroethane.  The  lower  response 
in  animals  may  be  due  to  inter  species  metabolic  differences  (ATSDR,  1989) 

Neurological  Effects 
Inhalation 

Neurological  effects  such  as  central  nervous  system  depression,  irritability,  headache,  nausea, 
partial  paralysis,  coma,  and  Purkinge  ceil  changes  in  the  cerebellum  have  been  reported  in 
the  case  studies  of  acute  inhalation  poisoning  of  1,2  -dichloroethane.  (Nouchi;  1984;  PCOC, 
1966) 
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Rats  exposed  to  12,000  and  20,000  ppm  for  30  minutes  exhibited  central  nervous  system 
depression.  Exposure  to  20,000  ppm  for  IS  minutes  resulted  in  central  nervous  system 
depression  to  the  point  of  death.  (Spencer  et  al,  1951)  Effects  in  rats,  guinea  pigs  and  rabbits 
exposed  to  3,0(X)  ppm  of  1,2-dichloroethane  for  7  hours  included  tremors,abnormal  gait  and 
narcosis.  (Heppel  et  al,  1945)  Dogs  exposed  to  400  ppm  1,2-dichloroethane  showed  no 
central  nervous  system  effects.  (Heppel  et  al  1946) 

Ingestion 

The  case  studies  of  acute  oral  exposure  to  1,2-dichloroethane  is  also  associated  with  central 
nervous  system  depression  as  well  as  morphological  changes.  Abnormalities  include  changes 
in  cerebellar  cells,  changes  in  parenchyma  of  brain  and  spinal  cord,  degeneration  of  the 
myelin  sheet,  as  well  as  hemorrhage  of  the  brain.  1,2-Dichloroethane  is  equally  toxic  to 
gasoline,  benzene,  carbon  tetrachloride  and  chloroform  in  humans  at  greater  than  1  hour 
exposure.  (Harrison  and  Leadingham,  1954;  Hueper  and  Smith,  1935;  Lochhead  and  Close, 
1951) 

No  studies  regarding  neurological  effects  in  animals  after  ingestion  were  found. 
(ATSDR,1989) 

POTENTIAL  CARCINOGENIC  EFFECTS 

1,2-Dichloroethane  is  classified  by  EPA’s  weight  of  evidence  as  a  B2  carcinogen.  It  is 
therefore  considered  a  probable  human  carcinogen.  There  is  sufficient  evidence  in  animals 
but  not  in  humans.  (IRIS,  1989,  ATSDR,  1989) 

The  maximum  contaminant  level  goal  (MCLG)  for  Drinking  Water  is  0  mg/1.  This  MCLC 
is  based  on  the  carcinogenic  effects  of  oral  exposure  in  mice  and  rats.  The  maximum 
contaminant  level  (MCL)  is  set  at  5  ug/1  when  technological  and  feasibility  factors  are 
considered.  (IRIS,  1989) 

Inhalation 

Epidemiological  studies  investigating  a  possible  excess  incidence  of  brain  turnon  in  two 
petrochemical  plants  and  excess  stomach  cancer  and  leukemia  in  a  ethylene  oxide  plant  failed 
to  provide  a  specific  association  between  exposure  to  1,2-dichloroethane  and  the  development 
of  cancer,  probably  due  to  confounding  exposures  to  other  chemical  and  solvents.  (Austin  and 
Schnatter  1983a,  1983b;  Reeve  et  al,  1983;  Waxweiler  et  al,  1983;  Hogstedt  et  al,  1979) 

Studies  by  Maltoni  et  al  (1980)  and  Spencer  et  al  (1951)  provided  no  evidence  of  1,2  - 
dichloroethane  exposure  associated  with  an  increased  risk  of  cancer  in  mice.  The 
Maltoni(1980)  study  is  considered  inconclusive  due  to  several  factors  limiting  the  study. 
However,  metabolic  pathway  differences  may  affect  the  amount  of  the  compound  that  reaches 
a  target  organ.  (ASTDR,1989) 

The  inhalation  slope  factor  is  calculated  from  oral  data  and  is  estimated  to  be  9.1  E- 
2mg/kg/day.  (HEAST,  1989;  IRIS,  1989) 
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Ingestim 


Study  infomi&tion  on  human  ingestion  exposure  to  1,2-dichloioethane  is  limited.  One  study 
reported  an  association  between  exposure  of  1,2-dichlotoethane  in  drinking  water  and  the 
d^elopment  of  colon  cancer  in  men  55  or  older.  (Isacson  et  al,  1985)  It  is  noted  that 
exposure  to  other  chemicals  occurred  and  possibly  confounded  the  conclusion.  (ATSDR, 
1989) 

1.2- Dichloroethane’s  B2  classification  is  based  on  the  positive  carcinogenic  evidence  in  rats 
and  mice.  The  oral  slope  factor  is  9.1  E-2  mg/kg/day  and  is  based  on  the  following  study 
by  Na.  (1978) 

Remote  location  tumors  have  resulted  from  doses  as  low  as  47  mg/kg/day  in  rats.  Both 
malignant  and  nonmalignant  tumors  were  reported  in  both  tats  at  concentrations  of  47 
mg/kg/day  and  95  mg/kg/day.  Tumor  locadtms  in  both  dosage  groups  in  rats  included 
neoplasms  of  the  spleen,  pancreas,  liver,  and  adrenal  gland  among  others.  Tumors  were 
observed  in  the  high-dose  group  in  male  rats  in  squamous  cells  of  the  forestomach  and  in  the 
mammary  gland  in  female  rats.  (NCI,  1978) 

Female  mice  included  in  the  NCI  (1978)  were  exposed  to  149  mg/kg/day  and  299  mg/kg/day 
and  male  mice  to  97  mg/kg/day  and  195  mg/kg/day.  Males  in  the  195  mg/kg/day  group  had 
an  increased  incidence  of  hepatocellular  carcinomas  and  pulmonary  adenomas.  Females  in 
both  exposure  groups  showed  increased  incidence  of  ^ometri^  polyps  and  sarcomas, 
mammary  adenocarcinomas,  and  pulmonary  adenomas. 

POTENTIAL  IMMUNOLOGICAL  EFFECTS 

Inhalation 

No  studies  found  regarding  immunological  effects  after  inhalation  in  humans.  (ATSDR,  1989) 

A  study  by  Sherwood  et  al  (1987)  provided  some  evidence  that  1,2-dichloroethane  affects  the 
immological  defense  of  mice  and  rats  against  microbial  infection.  A  5  ppm  exposure 
concentration  for  mice  is  reported  to  increased  susceptibility  to  infection. 

Ingestion 

No  studies  were  located  to  provide  data  on  immunological  effects  often  human  ingestion  of 

1.2- dichloroethane.  (ATSDR,  1989) 

Suppressed  immune  responses  however,  was  observed  in  mice  following  oral  exposure 
through  gavage  to  4.9  (26  ppm)  and  49  mg  of  1,2-dichloroeUtane  for  two  weeks.  A 
30%reduction  in  leukocytes  was  reported  at  the  49  mg/kg/day  dose.  However,  exposure  to 
189  mg/kg/day  in  drinking  waste  resulted  in  no  observed  immunologic  effects.  The  change 
in  observations  is  suggested  to  be  attributable  to  differences  in  administration  and  exposure 
duration.  (Munson  et  al,  1982) 
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POTENTIAL  DEVELOPMENTAL  EFFECTS 
Inhalation 

No  studies  regarding  developmental  toxicity  in  humans  were  found.  (ATSDR,  1989) 

1,2-Dichloroethane  did  not  produce  a  significant  increase  in  development  effects  in  rats 
during  days  6- IS  of  gestation.  Exposure  concentration  of  300  ppm  in  rats  resulted  in  high 
maternal  mortally  and  one  example  of  total  resorption  of  the  litter.  (Rao  et  al,  1980) 

Rabbits  exposed  to  100  ppm  and  300  ppm  during  showed  no  effects  on  pregnancy,  litter  size 
or  fetal  body  measurements.  Matem^  death  was  observed  at  both  exposure  concentrations. 
(Rao,  1980) 

Ingestion 

Studies  reported  by  Kavlock  et  al  (1979)  and  Lane  (1982)  found  no  evidence  of  a  positive 
association  between  exposure  to  1,2-dichloroethane  in  drinking  water  and  developmental 
toxicity  in  animals. 

POTENTIAL  REPRODUCTIVE  EFFECTS 
Inhalation 

Two  studies  provide  conflicting  results  on  the  reproductive  toxicity  in  animals  due  to 
exposure  through  inhalation.  Vozovaya  (1977)  found  a  significant  increase  in  embryo 
mortality  in  rats  following  maternal  exposure  to  4.69  7  ppm  4  months  prior  to  mating  and 
during  pregnancy.  A  one  generation  study  by  Rao  et  al  (1980)  however,  found  no  adverse  , 
effects  on  fertility,  gestation,  and  pup  surviv^  in  rats  at  exposure  doses  up  to  ISO  ppm.  . 

Ingestion 

Lane  et  al  (1982)  found  no  dose^ependent  reproductive  effects  in  mice  due  to  oral  exposure 
to  1,2-dichloroethane.  Alumot  et  al  (1976)  reported  the  same  in  rats. 

POTENTIAL  GENOTOXIC  EFFECTS 

Inhalation 

A  study  by  Storer  et  al  (1984)  was  inconclusive  because  of  high  mortality  of  the  mice  at  the 
exposure  doses.  However,  irreversible  DNA  damage  was  evident  in  mouse  hepatocytes  at 
1,000  ppm  1,2-dichloroethane  for  4  hours. 

Ingestion 

Oral  exposure  to  lOO  mg/kg  1,2-dichloroethane  resulted  in  irreversible  DNA  damage  in  mice. 
(Stour  et  al,  1984) 
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B1S(2-ETHYLB£XYL]  FHTHALATE 


Bis  [2-ethylhexyi]phthalate  (BEHP)  is  a  member  of  a  large  group  of  phthalate  estes  utilized 
in  the  manufacture  of  plastics  and  plastic  containers.  BEHP  is  a  commonly  detected 
compound  in  environmental  samples  due  to  its  widespread  usage  and  as  a  potential  laboratory 
contaminant  (eg.,  organic  solvents  dissolve  phthalates  from  plastic  containers  of  unlined  lids). 

Non-Carcinogenic  Effects 

BEHP  orally  administered  to  rats  and  guinea  pigs  at  doses  of  19  and  64  mg/kg/day  enhanced 
liver  weight  in  female  species.  Slight  nephritis  was  noted  in  kidney  and  the  spleeii  had 
elevated  eosninophilic  granulocytes.  The  guinea  pig  was  more  susceptible  to  BEHP  induced 
toxity  than  the  rat  (Carpenter  et  al.,  1953).  Based  on  this  work,  an  oral  RfD  of  19 
mg/l^day  was  established. 

Developmental  Reproduction  Effects 

Administration  of  dietary  levels  of  BEHP  (up  to  0.3%)  resulted  in  dose-dependent  decreases 
in  fertility  and  increase  embryo/fetal  toxicity.  At  the  high  dose,  damage  to  seminiferous 
tubules  was  apparent  (NTP  1984;  Singhe  1972;  Shicot  and  Nishimura  1982). 

Carcinogenicity 

In  an  NTP  chronic  bioassay,  hepatouUular  carcinomas  were  noted  on  both  male  and  female 
B6C3F1  mice  and  in  female  rates  (NTP,  1982).  The  dose-response  was  positive  and  based 
on  the  data,  a  potency  factor  of  1.4  E-2  (mg/kg/day)‘‘  was  determined. 

Genotoxicity  assays  indicate  that  BEHP  is  not  a  direct  acting  mutagen.  BEHP  is  a 
peroxisome  proliferator  and  is  classified  as  a  B2  carcinogen. 
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l,l.l<TRICHLOROETHYLEN£ 


Trichloroethylene  (TCE)  is  a  man  made  or  manufactured  chemical.  It  has  no  natural  source 
in  the  environment.  TCE  is  used  mainly  for  removing  grease  from  metals  in  the  automobile 
and  metal  industry.  Eighty  percent  of  the  TCE  produced  is  used  in  this  industry.  Other  uses 
are  as  a  solvent  in  household  products  such  as  paint  strippers,  cleaning  fluids,  and  use  as  an 
ingredient  in  the  manufacture  of  other  chemicals. 

In  the  general  environment  traces  of  TCE  can  be  found  in  the  air  at  0.03  ppb  and  in  the 
water  at  1  to  2  ppb.  Although  the  primary  release  is  from  evaporation  during  degreasing 
operations  the  chemical  can  also  escape  by  leaching  in  water  or  evaporating  from  waste 
treatment  or  disposal  operations. 

Acute  Effects  of  TCE.  TCE  in  the  air  and  water  can  enter  the  body  via  inhalation  and 
ingestion  respectively.  Entry  through  skin  contact  is  a  much  less  important  route  of  entry 
tot  he  body  in  environmental  exposure.  When  breathed  at  high  concentrations,  TCE  can 
cause  dixziness,  slowed  reaction  time,  sleepiness  and  facial  numbness.  Irritation  of  the 
mucus  membranes  occurs  simultaneously.  Acute  exposure  to  high  levels  can  also  cause  liver 
and  kidney  damage  and  has  caused  cancer  of  the  kidney,  lung  and  liver  in  animals. 

The  LCSO  for  rats  exposed  for  a  four  hour  duration  is  12,4000  ppm  (Seigel  et  al.  1971).  For 
humans  the  LCio  was  reported  at  2900  ppm  by  NIOSH  in  1984. 

Animal  studies  found  7,330  mg/kg  to  be  a  lethal  oral  dose  for  rabbits  (NIOSH  1984).  A 
lethal  ingestion  for  humans  is  7000  mg/kg  (Sorgo  1976). 

Systemic  Effects.  When  inhaled,  TCE  effects  the  CNS,  liver,  kidney  and  bone  marrow.  In 
mice  and  rats  inhalation  exposure  to  37  to  greater  than  75  ppm  from  1  to  4  months  cause 
defects  such  as  liver  and  kidney  enlargement  and  altered  hepatic  indices. 

In  rats  exposed  to  greater  than  or  equal  to  50  ppm,  for  8  hours  per  day  for  5  days  per  week 
for  12  weeks,  liver  weight  increased  by  approximately  25%.  Kidney  weight  increased  in 
mice  exposed  to  greater  than  75  ppm  (KjeUstand,  1983). 

Intermediate  exposure  to  320  ppm  for  24  houn  per  day  for  30  to  90  days  changed  the  brain 
fatty  acid  composition  in  tats  (Kyrkland,  et.  al,  1985). 

Hematologic  effects  have  been  observed  as  well  with  continuous  exposure  to  concentrations 
greater  than  50  ppm  in  rats.  Certain  liver  and  bone  marrow  enzyme  levels  decreased  while 
related  heme  synthesis  enzymes  in  the  liver  increased  (Fujita,  et  al  1984).  Exposure  to  2,790 
ppm  for  4  hours  per  day  for  6  days  per  week  for  45  days  caused  myelotoxic  anemia  in 
rabbits  (Mazza  and  Brancaccio,  1967). 

In  humans,  the  short  term  effects  as  described  previously  can  occur  when  concentrations 
reach  a  threshold  of  81  to  110  ppm  Noyiyama  and  Noyiyama,  1974,  found  that  exposures 
81  ppm  for  four  hours  caused  headaches  in  human  volunteers. 
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Exposure  studies  of  TCE  by  ingestion  indicates  that  the  kidney,  liver  and  immunological 
system  are  the  principal  target  organs.  Acute  short  term  exposure  found  that  liver  weights 
increased  and  the  hematocrit  decreased.  The  immune  response  also  decreased.  Dosages  of 
greater  than  500  ppm  for  5  day  per  week  for  3  weeks  caused  liver  weight  increases  in  mice 
(Stott  et  al  1982). 

Studies  of  the  immune  status  of  mice  exposed  to  TCE  in  drinking  water  showed  that  females 
were  more  susceptible.  Depressed  cell  mediated  immunity  to  foreign  erythrocytes  occurred 
with  exposure  to  greater  than  18/mg/kg/day  for  four  months.  Bone  marrow  stem  cells  were 
effected  after  4  to  6  months. 

Carcinogenic  Effects  of  TCE.  To  date,  the  available  human  data  is  insufficirat  to  confirm 
or  refute  carcinogenicity  of  TCE  (EPA  Group  B2).  At  the  time  of  this  writing  the  carcinogen 
assessment  summary  in  the  IRIS  data  base  had  been  withdrawn  for  further  review. 

Several  studies  have  confirmed  an  association  to  specific  cancer  forms  while  others  have 
found  no  relationship.  Cancers  in  woikers  occupationally  exposed  found  that  workers  usually 
had  also  been  exposed  to  multiple  solvents  so  the  effects  of  TCE  alone  could  not  be 
determined  (Blair,  et  al  1979). 

Animal  studies  have  been  able  to  determine  a  relationship  between  TCE  inhalation  exposure 
and  cancer.  In  animal  inhalation  studies,  hepatoceUulv  carcinomas  in  mice  expo^  for 
6hr/day  for  5  days  per  week  for  24  months  occurred  but  the  results  were  not  reproduced  by 
rat  studies.  Other  cancers  such  as  of  the  testicles,  renal  adenoma  and  lung  adenoma  have 
also  been  found  in  TCE  testing  (Maltoni,  et  al,  1986). 

Other  Effects  of  TCE.  Inhalation  studies  with  rats  and  mice  indicate  that  TCE  is  feto  toxic 
but  not  teratogenic  (ATSDR  1988).  Skeletal  anomalies  were  observed.  Oral  studies  have 
not  shown  any  effect  on  reproduction. 
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TETRACHLOROETHYLENE 


Tetrachloroethylene  is  a  liquid  solvent  used  widely  in  the  dry-cleaning*  -industry.  It  is  also 
used  for  degreasing  metals.  In  addition,tetrachloroethylene  is  used  in  the  manufacture  of 
other  man  made  chemicals.  (ATSDR) 

Tetrachloroethylene  is  also  known  as  perchloroethylene,  perc,  PCE,  perclene  and  perchlor. 

Environmental  levels  of  tetrachloroethylene  are  very  low.  Higher  concentrations  are 
encountered  in  occupational  settings  such  as  dry-cleaning  or  degreasing  operations. 

Potential  Acute  Effects 

Inhalation 

Human 

One  reported  death  due  to  acute  exposure  to  tetrachloroethylene  was  found.  The  exposure 
concentrations  was  unknown  but  high  levels  were  found  in  the  blood  and  brain  (4.4  mg/l(X) 
ml  and  36  mg/l(X)  g  respectively).  (Lukaszewski,  1979) 

Animal 

The  lowest  concentrations  of  a  study  by  Friberg  et  al  (1953)  in  mice  exposed  for  four  hours 
observed  to  produce  death  was  3,000  ppm.  Another  study  reported  a  lowest  concentration 
to  produce  death  in  mice  or  rats  was  2445  ppm.  (NTP  1986) 

Ingestion 

Human 

Tetrachloroethylene  is  not  considered  to  be  highly  toxic  to  humans  if  ingested.  It  is  used 
medically  for  Ae  treatment  of  hookworms.  Medically,  beneficial  doses  of  2.8  to  4.0  ml  is 
consider^  safe  with  the  only  side  effect  being  inebriation-like  symptoms.  (ATSDR 
Toxicological  Profile) 

Animal* 

An  oral  LD50  for  mice  was  reported  at  8100  mg/kg  by  Wenzel  and  Gibson  (195 1).  A  study 
by  Hayes  et  al.,  (1986)  fed  rats  3835  and  3005  mg/kg.  General  CNS  depression  were 
observed  before  death  but  no  abnormal  findings  except  lung  and  adrenal  hemorrhage  was 
reported  at  autopsy. 

Potential  Systemic  Effects 

Neurotoxicity 
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Inhalation 


Human 

A  study  by  Rowe  tt  al  (1952)  exposed  subjects  to  106  to  1060  ppm  of  tetiachloroethylene. 
No  CNS  effects  were  observed  at  the  lowest  concentrations  zfta  1  hour.  Some  reports  of 
slight  dimness  at  216  ppm  for  2  hours  were  recorded.  Exposure  to  1060  ppm  proved  so 
irritating  to  the  eyes  and  upper  respiratory  tract  that  the  longest  exposure  periods  attained  was 
1  to  2  minutes.  Complete  recovery  occurred  upon  cessation  of  exposure. 

Stewart  et  al.,  (1970)  found  that  exposure  to  101  ppm  for  7  hours  produced  headache, 
dizziness  and  general  CNS  depression.  Only  one  exposure  concentration  was  used  and  no 
controls  were  included. 

Stewart  et  al.,  (1977)  studied  exposure  to  0,  25,  or  100  ppm  tetiachloroethylene.  Effects  at 
100  ppm  included  changes  in  Flanagan  coordination  scores.  A  study  by  Hake  and  Stewan 
(197^  also  concluded  the  same.  These  studies  suggest  a  threshold  of  100  to  200  ppm  for 
CNS  effects  after  acute  exposure  humans. 

Inhalation 

Animal 

Studies  show  CNS  effects  after  acute  exposure  to  tetrachloroethylene  concentrations  ranging 
^m  0  to  320  and  7100  ppm.  (Savolainen  et  al,  1977;  Rosengrai  et  al,  1986;  Briving  et 
al,1986;  Kyrklund  et  al,  1984;  Carpenter  1937;  Rowe  et  al,  1952;  Goldberg  et  al,  1964) 

Oral 

Human 

Few  studies  report  the  effects  of  ingesting  tetrachloroethylene.  The  effects  seem  to  parallel 
those  observed  after  inhalation  (ATSDR  Toxicological  I^file) 

Hepatic  Effects 

Inhalation 

Human 

Tetrachloroethylene  is  considered  to  be  a  hepatoxin  in  animals  and  humans.  The  types  of 
effects  observed  are  documented  but  exposure  concentrations  are  often  not  available.  Human 
exposure  is  often  accidental  and  impossible  to  quantitate.  Animal  data  is  difficult  to  interpret 
due  to  different  exposure  schedules  and  endpoints. 
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Tetrachloroethylene  is  thought  to  be  hepatotoxic.  However,  the  only  available  evidence 
consist  of  case  studies  with  unreliable  quantitative  exposure  information.  Effects  observed 
include  cirrhosis  and  toxic  hepatitis.  (Hate  and  Stewart,  1977;  Levine  et  al,  1981) 

Inhalation 

Animal 

Fatty  degeneration  of  the  liver  was  reported  by  Kylin  et  al  (1963)  after  one  four  hour 
exposure  to  200  ppm  tetrachloroethylene. 

Other  studies  report  in  mice  increased  liver  weight  and  histological  alterations  at 
concentrations  from  0  to  150  ppm.  (Kjellstrand  et  al,  1984;  Carpenter,  1937;  Rowe  et  al., 
1952;  NTP,  1986) 

In  a  1952  study  by  Rowe  et  al  guinea  pigs  were  found  more  susceptible  to 
tetrachloroethylene. 

An  oral  RFD  of  lE-2  mg/kg/day  was  based  on  a  study  by  Buben  and  O’Flaherty  (1985). 
Mice  were  exposed  to  tetrachloroethylene  in  concentrations  from  0  to  2000  mg/kg  5  days/wk 
for  6  weeks.  100  mg/kg  was  the  dosage  where  the  first  signs  of  toxicity  were  observed. 
Liver  weights  were  signiftcantly  increased  at  100  mg/kg.  Decreased  DNA  content,  increased 
SOFT,  decreased  GGP,  necrosis  and  degeneration  were  observed  at  higher  concentrations. 

Oral 

Human 

Fatty  degeneration  of  the  liver,  and  hepatomegaly  were  reported  after  human  ingestion  of 
tetra  (Koppel  et  al,  1985) 

Oral 

Animal 

Hayes  et  al  (1986)  exposed  rats  to  0  to  1400  mg/kg/day  of  tetrachloroethylene  in  drinking 
water.  Liver  weight  was  increased  at  1400  mg/kg/day.  No  gross  pathological  changes  were 
reported,  but  overall  body  weights  were  lowered  in  the  highest  dosage  groups  of  males.  This 
study  was  used  as  a  basis  to  estimate  a  no  observed  effect  level  of  14  mg/kg/day.  (IRIS) 

Renal  Effects 

Effects  of  tetrachloroethylene  in  the  kidneys  is  documented  in  animals  (rodents)  but  not  in 
humans.  However,  it  is  an  expected  ratal  toxin  in  humans  due  to  the  correlation  of  effects 
incase  studies. 
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Inhalation 


Human 

Reports  of  unquantified  exposure  concentrations  and  related  nephrotoxicity  imply  but  do  not 
document  a  causal  relationship  (Hake  &  Stewart,  1977);  Larsen  et  al,  1977) 

Inhalation 

Animal 

(Carpenter  (1937)  exposed  rats  to  tetrachloroeUiylene  ranging  from  0  to  470  ppm  for  8h/day, 
S  day/week  for  7  months.  Kidney  effects  were  rqwrted  at  concentrations  at  230  and  470 
ppm. 

Rowe  et  al  (1952)  did  not  observe  abnormal  mud  function  or  changes  in  rats,  rabbits,  guinea 
pigs,  or  monkeys  exposed  to  0400  ppm  for  7  hours/day,  S  days/week,  for  6  months.  Another 
group  of  guinea  pigs  in  the  study  received  14  exposures  to  4(X)  ppm  in  18  days  with  a 
resulting  increase  in  kidney  weight. 

Oral 

Human 

Specific  studies  of  renal  effects  after  ingestion  of  tetra  cbloroethylenein  humans  was  not 
available.  However,  Koppel  (1985)  reported  acute  renal  failure  as  possible  late  state  results 
of  acute  ingestion  of  tetrachloroethylene. 

Oral 

Animal 

Concentrations  of  0-14(X)  mg/kg/day  were  given  to  rats  in  drinking  water  for  90  days. 
Kidney  weight  was  increased  in  m^es  at  >  400  mg/kg/day  and  also  in  females  at  14 
mg/kg/day.  No)  histological  changes  were  observed  in  any  dose  group  (Hayes  et  al,  1986) 

Another  study  included  exposure  to  450  and  550  mg/kg/day  for  male  mice,  300  and 
4(X)mg/kd/day  for  finally  mice  471  and  941  mg/kg/day  male  rats  and  474  and  949  mg/kg/day 
for  female  rats  for  5  days/wk  for  78  wks.  Signs  of  nephrotoxicity  were  observed  at  all 
dosage  concentrations  for  each  groups  (NCI,  1977) 

Immunotoxicity 

Inhalation 

Animal 
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One  study  suggests  a  possible  association  between  tetrachloroethylene  exposure  and 
increased  susceptibility  to  respiratory  infections  in  mice.  (Aranyi  et  al,  1986)  The 
interpretation  of  data  is  not  conclusive.  No  human  data  was  available. 

Cardiotoxktty 

Case  studies  of  occupationally  -  exposed  workers  suggests  an  association  between  exposure 
to  tetrachloroethylene  -  and  the  developmoit  of  heart  effects.  However,  definitive  human 
evidence  is  lacking  because  of  lack  of  exposure  quantification.  Animal  studies  provide  data 
for  enhanced  sensitivity  after  intravenous  injection  but  not  inhalation. 

Inhalation 

Human 

A  study  by  Hara  et  al  (1985)  evaluated  occupationally  exposed  workers.  Exposure  levels 
were  not  quantified  but  intensity  of  cardiac  effects  seemed  to  correlate  with  increased 
exposure  levels.  The  researchers  stated  tlud  there  was  no  evidence  of  a  cause  and  effect 
relationship  and  exposure  to  other  solvents  could  have  confused  results. 

A  case  study  of  one  dry-cleaning  worker  who  experienced  symptoms  one  month  after 
employment  provides  evidence  for  an  association.  Symptom  ceased  upon  cessation  of 
exposure  and  returned  up  re-entering  work  at  the  dry-cleaners.  (Abedin  et  al,  1980) 
Exposure  concentrations  however  were  not  know. 

Inhalatioa 

Animal 

A  study  by  Reinhardt  et  al  (1973)  evaluated  the  potential  for  tetrachloroethylene  -  to  sensitize 
the  heart  to  epinephrine  in  dogs.  No  causal  relationship  was  reported. 

A  study  on  rabbits,  cats,  and  dogs  to  intravenous  injections  of  tetrachloroethylene  and 
subsequent  sensitivity  to  epinephrine  was  reported  by  Kobayashi  et  al  (1982).  It  was 
concluded  that  increakd  sensitivity  occurred  in  all  three  species.  The  authors  also  noted  that 
the  same  effects  may  not  be  seen  in  humans  due  to  limit^  pulmonary  absorption. 

Developmental  Toxkity 

Inhalation 

Human 

No  conclusive  evidence  of  a  cause  and  effect  relationships  between  inhaled 
tetrachloroethylene  and  developmental  effects  in  humans  was  available. 
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Inhalation 


Animal 

The  observation  of  feto  toxicity  at  concoitrations  also  toxic  to  the  mother  have  been  reported 
in  tats  and  mice.  The  effects  are  observed  at  300  ppm.  (Schwetz  et  al  (1975))-  Ghantous 
et  al  (1986)  reported  high  amniotic  fluid  of  mice  concentration  of  a  tetrachloroethylene 
metabolite  after  exposure  through  inhalation.  It  has  been  postulated  that  this  observation  may 
serve  as  the  basis  for  defining  the  mechanism  of  embryo  toxicity. 

Reproductive  Toxicity 

Little  information  regarding  the  effects  of  tetrachloroethylene  on  reproduction  exits. 
Conclusive  evidence  that  tetrachloroethylene  or  its  metabolites  produces  changes  in  genetic 
material  of  animals  or  humans  is  unavailable. 

Genotoxicity 

Human 

No  increased  in  chromosomal  aberrations  in  lymphocytes  observed  in  occupationally  exposed 
workers  in  a  study  by  Ikeda  et  at  (1980) 

Nonhuman 

Studies  in  prokaryotes  provide  negative  evidence  of  genotoxicity.  Studies  in  yeast  or 
mammalian  cells  provide  mixed  results  probably  due  to  impurities  in  cultures.  (ATSDR  Tox 
Profile) 

Potential  Carcinogenic  Effects 

Tetrahclorethylene  is  classified  in  Group  B2  according  to  EPA’s  weight-of-evidrace  criteria. 
It  is  a  probable  human  carcinogen,  but  unequivocal  human  data  does  not  exist  at  this  time. 
There  is  definitive  animal  data  to  support  it’s  carcinogenicity. 

Inhalation 

Human 

Occupationally  exposed  workers  in  the  dry-cleaning  industry  participating  in  epidemiological 
studies  show  an  increased  cancer  mort^ty.  Cancer  of  the  lung,  cervix,  kidney,  skin 
and/orcolon  ar  predominant.  The  data  must  be  considered  inconclusive  because  of  exposure 
to  other  solvents,  smoking,  and  socioeconomic  status  as  confounding  factors.  (Blair  et  al, 
1979;  Kaplan,  1980;  Katz  and  Jowett,  1981;  Duh  and  et  al,  1984;  Brown  and  Kaplan,  1985) 

A  subgroup  of  the  Brown  and  Kaplan  (1985)  group  with  23  years  of  employment  showed  1 
an  increas^  risk  of  kidney,  bladder  and  cervical  cancer. 
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Inhalation 


Animal 

A  study  on  rats  and  mice  with  exposures  ranging  from  0-400  ppm  for  rats  and  0-200  ppm 
for  mice  found  a  significant  increase  of  mononuclear  cell  leutemia  in  rats.  Although  not 
statistically  significant,  usually  uncommon  renal  tubular  cell  adenomas  or  adenocarcinomas 
were  also  observed  in  males.  In  mice,  the  incidence  of  hepatocellular  carcinomas  was 
increased.  (NTP,  1986) 

One  study  by  Rampy  et  al  (1978)  found  no  statistically  significant  increase  of  tumor  incidence 
in  rats. 

Ingestion 

Human 

Data  no  available 

Ingestion 

Animal 

Rats  and  mice  were  exposed  through  gavage  to  tetrachloroethylene  in  the  NCI  (1977)  study. 
No  increase  risk  of  cancer  was  observed  in  rats.  However,  the  incidence 
hepatocellularcarcinomas  in  mice  was  increased. 

Dermal 

Animal 

Tetrachloroethylene  when  applied  to  the  skin  of  mice  was  not  found  to  be  carcinogenic  (Van 
Duuren  et  al,  1979) 


TABLE  INFORMATION 


1) 

RfD 

Inhalation 

Ingestion =0 

Uncertainty  Factor 

NA 

1000 

2) 

CPF 

5E-3 

[3.3E-3] 

5.1E-2 

3) 

Carcinogenicity 

Classification 

B2 

B2 
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TRIHALOMETHANES 


Tiihalomethanes  (THMs)  can  be  fonned  when  chlorine  used  to  disinfect  drinking  water  reacts 
with  organic  compounds  in  the  water  (precursors)  at  levels  typically  in  chlorinated  municipal 
supplies.  The  most  common  THMs  formed  ate  chloroform,  and  bromodichloromethane. 

However,  when  bromide  itms  are  present  in  water,  dibromochloromethane  and  bromoform 
are  also  irequently  produced  (Cancer  Rates  and  Risks,  1983;  Crump  and  Guess,  1982; 
Zierler  et  al,1988;  Viessman  and  Hammer,  1985).  In  certain  cases  the  brominated  THMs 
are  the  most  dominant.  Many  natural  water  contain  bromideions  which  are  oxidized  to 
bromine.  Bromine  in  drinking  water  can  greatly  increase  the  THM  level  because  of  its 
increased  reactivity(Viessman  and  Hammer,  1985). 

There  are  some  weak  associations  that  THMs  may  increase  risk  of  gastrointestinal  and 
urinary  tract  cancer  (Crump  and  Guess,  1982). 

Acute  Toxicity 

Acute  ttycicity  is  characterized  by  necrosis  and  cirrhosis  of  the  liver  and  kidney  as  well  as 
central  nervous  system  effects.  THMs  left  on  the  sldn  may  produce  bums  (DW&H,  1977; 
Sittig,  ASTSDR,  1989). 

Systemic  Effects 

Occupationally  exposed  workers  exhibit  hepatic  effects.  Dogs  and  rats  are  also  found  to  be 
sensitive  to  the  hepatic  effects  of  THMs  (ATSDR).  Alcoholics  appear  to  be  more  sensitive 
to  chlorpform  exposure.  In  additional,  central  nervous  system  effects  and  renal  toxicity  are 
evident  but  not  as  prevalent  (Sittig,  1985). 

Carcinogenic  Effects 

Some  studies  have  found  a  statistically  significant  increase  in  the  incidence  of  certain  types 
of  cancer  correlated  to  exposure  to  THM's. 

Carlo  and  Mettline  (1980)  found  a  increase  of  pancreatic  cancer  in  while  males  due  to 
exposure  to  THMs.  Gottlieb  et  al  (1989,  1981)  found  a  strong  association  between  rectal 
cancer  and  Mississippi  River  water. 

Kanarek  and  Young  (1980)  examined  the  relationship  of  chlorinated  drinking  water  and 
cancer  at  several  sites.  A  significant  association  between  colon  cancer  and  chlorination  of 
water  was  found. 

Chlorinated  water  as  cited  in  case  control  studies  carries  with  it  about  1. 1  to  2.0  times  higher 
risk  of  rectal,  bladder,  and  colon  cancers. 

Chloroform  is  classified  as  a  B2  carcinogen  due  to  its  weight  of  evidence  in  animals.  The 
human  data  is  not  considered  sufficient  to  classify  it  as  a  definite  human  carcinogen  (IRIS). 
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Extensive  studies  in  rats  and  mice  indicate  an  association  between  exposure  to  chloroform 
and  other  THMs  and  the  development  of  tumors  in  the  kidney  and  liver.  Exposure 
concentration  ranged  hrom  0  to  1800  mg/1  of  chloroform.  The  key  studies  as  cited  are  the 
basis  for  its  cancer  potency  factor  set  by  EPA  are  the  NCI  (1976)  bioassay  in  rats  and 
mice, the  study  by  Roe  et  al  (1979)  in  mice  and  Jorgenson  et  al  (198^  in  rats  and  mice. 

Chloroform  has  been  listed  as  a  Class  B2  carcinogen  with  an  oral  potency  of  6.1E-03 
(mg/kg/day)'^  Bromofirm,  bromodichlorontethane  and  dibronnochloromethane  are  currently 
being  reviewed  by  NTP  for  possible  carcinogenicity  (IRIS,  1990). 

Fetotoxkity/Developmental  Toxkity 

The  embryotoxic  potential  of  THMs  has  been  identified  in  animals.  Schwety  et  al  (1974)  and 
Murray  et  al  (1979)  found  evidence  of  developmental  toxicity  of  chloroform  at  exposure 
concentrations  of  100  ppm  and  above. 

The  embryotoxic  potential  of  THMs  has  been  identified  in  animals.  Schwety  et.  al.  (1974) 
and  Murray  et.  al.  (1979)  found  evident  of  developmental  toxicity  of  chloroform  at 
exposure  concentratoins  of  1(X)  ppm  and  above. 

The  ambient  water  quality  level  suggested  by  EPA  (1979)  is  zero.  However  a  maximum 
contaminant  level  (MCL)  for  total  trihalomethanes  is  proposed  at  0. 1  mg/1. 

Toxichy  Values 

A  RfD  for  trihalomethane  has  been  established  at  2E-02  mg/kg/day  based  on  chronic  gavage 
investigation.  NOAL  and  LOAEL  values  for  dibromochloromethane,  bromodichloromethane 
and  bromoform  range  from  17.8  to  42.0  mg/kg/day  for  hepatic  lesions  in  rats  and  cytomegaly 
in  mice. 


Oral  Cancer 

Potency  Factor  Weight  of 


Compound 

mg/kg/day 

Evidoice 

Source 

bromodichloromethane 

1.30  E-01 

B2a,b 

chlorodibromomethane 

8.40  E-02 

B2a,b 

bromoform 

7.90  E-03 

B2a,b 

chloroform 

6.10  E-03 

B2a 

a  »  IRIS  1989,  under  review 
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b  »  HEAST,  1989 


REFERENCE  DOSE 


Total  Trihalomethanes 

RfD  =  2E-2  mg/kg/d 

MF  =  1 

UF  =  1000 

NOEL/LOAEL’S 

NOEL— LOAEL 

(mg/kg/day) 

Dibromochloiomethane 

21.4 

42.9 

(hqMitic  lesions  in  rats) 

Bromoform 

17.9 

35.7 

(hepatic  lesions  in  rats) 

Bronuxlichloromethane 

None 

17.9 

(renal  cytomegaly  in  mice) 

The  ambient  water  quality  level  suggested  by  EPA  (1979)  is  zero.  However  a  maximum 
contaminant  level  (MCL)  for  total  trihalomethanes  is  proposed  at  0. 1  mg/1. 
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PHENOL 


Phenol  is  white  crystalline  solid  which  is  used  widely  in  the  production  and  manufacture  of 
a  variety  of  products.  It  has  an  acrid.aromatic  odor.  It  has  been  estimated  that  as  many  as 
10,000  workers  are  occupationally  exposed  to  phenol  during  the  production  of  paints,  paint 
removers,  asbestos  goods,  wood  pieservatives,rubber,  fertilizer,  coke  and  illuminating  gas 
among  others.  It  is  also  used  as  a  disinfectant  in  other  industry  processes,  such  as  the 
manufacture  of  soap,  toys,  leather  and  paper  as  well  as  in  agriculture.  Phenol  is  also  known 
as  carbolic  acid,  phenic  acid,  phenyl  hydrate  and  hydroxybenzene  among  other  synonyms 
(Sittig,  1985). 

Acute  EfTects 

Phenol  is  a  primary  skin  irritant  producing  corrosion  of  tissue  upon  contact.  It  causes  a 
whitening  of  skin  but  does  not  cause  pain,  whereas  it  causes  damage  to  the  point  of  blindness 
in  eyes.  If  the  phenol  is  not  removed  quickly  absorption  can  occur  potentially  leading  to 
systemic  toxicity  (Sittig,  1985). 

An  acute  lethality  study  done  in  conjunction  with  another  study  exposed  rats  to  10,000  ppm 
(780  mg/kg/day)  in  drinking  water  for  90  days.  All  animals  survived  the  specified  exposure 
period  (NCI,  1980). 

Systemic  Effects 

Developmental  Effects 

The  oral  reference  dose  (RFD)  as  reported  by  USEPAs  Integrated  Risk  Information  System 
(IRIS)  is  based  on  a  study  by  NIP  (1983)  regarding  the  developmental  effects  of  phenol  is 
6  E-1  mg/kg/day.  The  study  included  oral  exposure  of  pregnant  rats  to  0,  30,  60  and  120 
mg/kg/day  on  days  6  to  15  of  gestation.  Rats  were  sacrificed  and  examined  on  day  20  of 
gestation.  Researchers  observed  no  maternal  or  clinical  signs  of  toxicity  as  related  to  dose 
received.  Reported  observations  of  significance  included  a  reduction  in  fetal  body  weights 
in  the  120  mg/kg/day  dose  group.  A  no  observed  adverse  effect  level(NOAEL)  of  60 
mg/kg/day  was  reported  and  is  us^  as  the  basis  for  the  derived  RfD  cited  above. 

Other  Systemic  Effects 

Other  studies  report  symptoms  of  the  systemic  toxicity  of  phenol  as  limited  to  reduced 
bodyweight  or  unspecifi^  kidney  inflammation  in  animals.  A  study  by  NCI  (1980) 
exposured  rats  to  0  to  344  mg/k^day  and  mice  to  0  to  500  mg/kg/day  for  103  weeks. 
Findings  included  both  a  dose-related  reduction  in  body  weight  of  male  and  female  rats  and 
mice  and  an  increase  in  chronic  inflammation  of  the  Iddney  in  all  dosage  groups  of  female 
rats  and  the  highest  dosage  group  of  male  rats.  Comparable  results  were  report^  by  a  study 
conducted  by  the  Armed  Forces  Institute  of  Pathology  (1980).  A  lowest  observed  adverse 
effects  level  (LOAEL)  of  313  mg/kg/day  in  mice  and  344  mg/kg/day  is  reported  in  rats  based 
on  depression  of  body  weight. 
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Another  study  by  Dow  (194S)  reported  lower  NOAELs  and  LOAELs  than  the  NCI  (1980) 
study  possibly  due  to  differences  in  the  mode  of  administration. 

Carcint^enk  Effects 

The  available  data  are  considered  insufficiait  at  this  time  to  completely  assess  the 
carcinogenic  potential  of  phenol.  The  USEPA  has  evaluated  the  compound  and  is  currently 
reviewing  its  findings  (IRIS,  1990). 
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TOLUENE 


Toluene  is  produced  both  naturally  and  as  a  by-product  of  certain  refining  and  manufacturing 
processes.  The  vast  majority  of  toluene  is  us^  as  a  component  of  gasoline.  Toluene  is  a 
clear,  sweet-smelling  liquid  ^at  can  be  found  in  crude  oil  and  the  Tolu  tree.  It  can  also  be 
found  as  a  by-product  of  styrene  production,  petroleum  refining,  and  coke-oven  operations. 
Toluene  is  also  known  as  methylbenzene  and  phenylmethane  and  has  a  molecular  weight  of 
92.  IS.  Toluene  is  classified  as  a  hazardous  waste  under  the  Resource  Conservation  and 
Recovery  Act  (ATSDR,  1989). 

Acute  Effects 

Inhalation.  Very  few  studies  regarding  the  acute  toxicity  and  lethality  of  toluene.  Human 
data  is  limited  to  case  studies  of  workers  who  have  occupational  exposure  or  case  studies  of 
abusers  of  solvents  for  recreational  use.  It  is  noted  that  either  of  the  potential  exposure 
pathways  above  may  involve  simultaneous  exposure  to  a  variety  of  compounds. 

There  have  been  no  deaths  attributed  to  toluene  exposure  in  the  United  States,  whereas  80 
deaths  per  year  are  attributed  to  toluene  associated  with  solvent  abuse  in  Great 
Britainf  Anderson  et  al,  1985).  Signs  and  symptoms  of  exposure  are  primarily  characteristic 
of  central  nervous  system  depression.  Ifigh  concentration  exposure  produces  reversible 
depression  of  the  central  nervous  system.  Even  acute  exposure  concentrations  sufficient  to 
pr^uce  unconsciousness  are  not  observed  to  produce  long-term  organ  damage. 

Central  nervous  system  depression  is  also  the  most  typical  adverse  effect  observed  in  animals. 
A  few  animal  studies  of  inhalation  exposure  in  rats  and  mice  suggest  that  mice  area  more 
sensitive  species  than  rats.  LC50  values  have  been  reported  at  5,  320  ppm  (920  PP  mg/kg) 
in  mice  (Svirbely  et  al,  1943)  and  8,800  ppm  (365  mg/kg)  in  rats  (Carpenter  et  al,1976). 

Ingestion  Dermal.  No  data  regarding  actual  oral  exposure  in  humans  and  very  little  in 
animals  was  found. 

The  potential  for  acute  lethality  of  toluene  in  animals  following  ingestion  has  been 
investigated  by  a  number  of  studies.  The  range  of  LD50s  found  was  5.5  to  7.3  g/kg.  Some 
evidence  suggests  that  age  may  play  a  role  with  juvenile  rats  the  most  sensitive  (Kimura  et 
al,  1971;  Smyth  et  al,  1969;  Withey  and  Hall,  1975;  Wolf  et  al,  1956). 

No  data  was  located  on  the  acute  toxicity  of  toluene  through  dermal  exposure  in  either 
humans  or  animals. 

systemic  Effects 

Respiratory  Effects,  Inhalation.  Toluene  is  considered  a  respiratory  irritant  in  both  humans 
and  animals.  Occupationally  exposed  workers  were  observed  to  experience  upper  respiratory 
irritation  at  concentrations  of  200  to  800  ppm  of  toluene  over  the  course  of  sever^  years 
(Parmeggiani  and  Sassi,  1954).  A  study  by  von  Oettingen  et  al  (1942) 
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Toluene  reported  no  irritant  effects  in  volunteers  exposed  to  800  ppm  for  7  to  8  hours.  Most 
other  human  data  is  occupational  with  confounding  exposure  to  other  solvents  that  proves  the 
data  to  be  equivocal. 

Animal  data  also  provides  data  on  the  upper  respiratory  effects  of  toluene.  Effects  in  rats 
range  from  upper  airway  irritation  (600  ppm)  to  pulmcmary  lesions  (2,500  ppm  and  5,000 
ppm)  (von  Oettingen  et  al,  1942).  A  study  by  Bruckner  and  Peterson  (1981b)  which  is 
considered  comprehensive  and  wdl  conduct^  rqwrted  no  irritatitm  or  histologic  changes  of 
the  respiratory  tract  at  concentrations  up  to  12,()00  ppm  in  rats  and  mice.  No  explanation 
was  cited  for  the  difference  in  results  betweoi  the  studies  cited  above. 

The  1980  study  by  CHr  observed  no  histopathological  changes  attributable  to  toluene  at  a 
concentration  of  300  ppm  in  rats.  Concentrations  of  600  ppm  to  1,200  ppm  produced 
inflammation  of  the  nassd  mucosa  and  degmeration  of  the  qnthelium  in  the  1989  study  by 
NTP. 

Ingestion/Dermal.  Toluene  is  not  considered  toxic  to  the  respiratory  system  through  either 
ingestion  or  dermal  exposure. 

Cardiovascular  Effects,  Inhalation.  Most  deaths  in  Great  Britain  of  solvent  abusers  are 
attributed  to  arriiythmia;  however,  toluene  does  not  seem  directly  toxic  to  the  cardiovascular 
system  as  to  produce  lesions  or  other  histcqiathological  effects.  No  histopathological  lesions 
of  the  heart  were  observed  in  rats  at  concentrations  up  to  12,0(X)  ppm  for  8  weeks  and  1,200 
ppm  for  24  months  (Bruckner  and  Peterson,  1981b;  CIIT,  1980;  NTP,  1989).  A  no  observed 
adverse  effect  level  (NOAEL)  of  1 ,200  ppm  for  chronic  non-neoplastic  cardiovascular  effects 
based  on  the  NTP  (1989)  study. 

Ingestion/Dermal.  The  NTP  (1989)  also  exposed  rats  to  toluene  through  ingestion.  Findings 
included  and  increase  in  heart  weight  in  rats  at  1,250  mg/kg/day  for  13  weeks  and 
myocardial  degeneration  in  mice  at  5,000  mg/kg/day  for  13  weeks. 

No  oral  exposure  in  humans  or  dermal  exposure  in  animals  or  humans  is  reported  regarding 
cardiovascular  toxicity. 

Gastrointestinal  Effects,  Inhalation.  The  NTP  (1989)  study  reported  slight  but  not 
significant  increase  in  stomach  ulcers  in  rats  after  2  yean  exposure  to  concentrations  up  to 
1,200  ppm  of  toluene. 

Ingestion/Dermal.  No  adverse  gastrointestinal  effects  were  observed  at  exposure 
concentrations  up  to  5,000  mg/kg/day  of  toluene  for  13  weeks  (NTP  1989). 

No  studies  were  found  regarding  cardiovascular  effects  of  toluene  following  dermal  exposure 
in  animals  or  humans. 

Hematologic  Effects,  Inhalation.  Hematological  effects  once  associated  with  toluene  in 
occupational  exposures  have  since  been  re-evaluated  and  partially  attributed  to  exposure  to 
other  compounds  historically  found  as  contaminants  of  toluene  in  the  workplace  such  as 
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benzene  (Gieenburg  et  al,  1942;  Wilson,  1943;  EPA,  198Sc).  The  most  recent  studies  have 
for  the  most  part  been  negative  with  the  only  potential  adverse  effect  being  a  reversible 
decrease  in  blood  leukocytes.  Exposure  concentrations  of  toluene  (with  benzene  <0.01%) 
ranged  from  20  to  200  ppm  in  the  studies  by  Tahti  et  al  (1981),  Banfer  (1961)  and  Capellini 
and  Alessio  (1971).  The  results  of  Tahti  et  al  (1981)  are  considered  neither  conclusive  nor 
completely  invalid  due  to  possible  confounding  exposure  to  other  solvents  and  limited  cohort 
size. 

The  USEPAs  Integrated  Risk  Information  System  (IRIS,  1989)  and  the  Health  Effects 
Assessment  Summary  Tables  (HEAST,  1989)  report  ^e  Reference  Dose  (RED)  for  toluene 
to  be  3E-1  mg/kg/day  based  on  hematological  effects  (IRIS,  1989)  as  well  as  central  nervous 
system  effects  and  eye  and  nose  irritation  (HEAST,  1989)  as  based  on  data  reported  in 
several  studies  by  Anderson  et  al  (1983)  and  CDT  (1980).  The  study  conducted  by  CIIT 
(1980)  exposed  rat  to  concentrations  of  toluene  of  30,  100,  and  300  ppm  for  6  hours/day,  S 
days/week  for  24  months.  The  only  dose-related  effect  observed  was  reduce  hematocrit 
values  in  females  in  the  100  and  300  ppm  groups.  A  NOAEL  based  on  300  ppm  was  derived 
to  be  1,130  mg/m3. 

Ingestion/Dennah  No  data  found. 

Musculoskeletal  Effects,  Inhalation.  No  data  of  musculoskeletal  effects  in  humans  follow 
inhalation  exposure  to  toluene  were  found. 

No  adverse  musculoskeletal  effects  were  reported  by  the  NTP  (1989)  study  in  mice  and  rats 
exposed  to  dosage  levels  up  to  1,200  ppm  of  toluene  for  two  years  through  inhalation. 
Similar  results  were  reported  by  the  NTP  (1989)  study  following  oral  exposure  at  dosage 
levels  up  to  S,0(X)  mg/kg/day. 

Ingestion/Dennal.  No  studies  found. 

Hepatic  Effects,  Inhalation.  The  liver  is  not  considered  to  be  a  primary  target  organ 
following  toluene  exposure.  This  is  thought  to  be  due  to  the  extensive  metabolism  of  toluene 
by  the  liver  to  possibly  more  nontoxic  metabolites.  Studies  by  Seiji  et  al  (1987)  and 
Lundberg  and  Hakansson  (1985)  found  no  significant  hapatic  effects  attributable  to  toluene 
exposure. 

Toxic  hepatic  effects  in  animals  are  limited  to  increases  and  decreases  in  liver  weight  with 
no  significant  changes  in  what  is  considered  serious  parameters  of  liver  toxicity.  A  lowest 
observed  adverse  effect  level  (LOAEL)  of  8(X)  ppm  for  7  days  in  rats,  mice,  and  rabbits  is 
reported  based  on  data  gathered  by  Ungvary  et  al  (1982).  Increased  liver  weights  were 
observed  by  the  same  study  at  longer  exposure  times  (3  weeks)  at  8(X)  ppm,  whereas 
Bruckner  and  Peterson  (1981b)  reported  decreased  liver  weights  in  rats  at  a  concentration  of 
toluene  of  12,(X)0  ppm  for  eight  weeks.  The  1989  study  by  NTP  also  reported  increased 
liver  weights  in  rats  exposed  to  1,250  ppm  for  15  week. 
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Ingestion/Dermal.  No  data  regarding  ingestion  exposure  in  humans  or  animals  or  dermal 
exposure  in  humans  was  located.  Only  one  inconclusive  study  in  animals  following  dermal 
exposure  was  found. 

Renal  Effects,  Inhalation.  The  majority  of  the  qualitative  human  data  regarding  adverse 
kidney  effects  through  inhalation  exposure  comes  from  case  studies  of  solvent  abusers.  Most 
effects  cm  the  kidneys  could  possibly  be  associated  with  exposure  to  other  solvents  so  only 
limited  if  any  conclusions  can  be  town.  However,  the  kidney  does  not  appear  to  be  a 
primary  target  organ  of  toluene  in  humans. 

The  most  recoit  studies  in  animals  observe  no  adverse  histopatholt^ical  changes  in  the 
kidneys  of  rats  and  mice  at  concentrations  up  to  12,000  ppm  for  eight  weeks  (Bruckner  and 
Peterson,  1981b)  or  omcentrations  up  to  1,250  ppm  for  15  weeks  (NTP,  1989).  The  NTP 
(1989)  study  did  however  rqrort  an  increase  in  liver  weight  at  the  exposure  concentration  and 
duration  ci^  above.  The  NTP  (1989)  study  rq>orted  nq>hropathy  an  observed  in  tabular 
cysts  at  doses  of  600  to  1,200  ppm.  The  conclusion  that  the  renal  tubular  cysts  are  adose- 
r^ted  effect  is  backed  up  by  the  CIIT  (1980)  study  which  observed  no  such  cysts  at  3(X) 
ppm  for  24  months. 

Ingestion/Dennal.  No  studies  were  located  regarding  the  ingestion  or  dermal  exposure  in 
humans  or  dermal  exposure  in  humans.  Again,  only  (me  study  omsidered  in  conclusive  was 
found  of  dermal  exposure  to  toluene  in  animals  and  any  associated  renal  effect. 

Dennal/Ocular  Effects,  Inhalation/Ingestion.  No  studies  found. 

Dermal.  Dermal  exposure  to  toluene  may  cause  skin  damage.  Some  workers  experiencing 
long-term  exposure  report  unspecified  abnormal  skin  conditions  of  the  hands  (Winchester  and 
Madjar,  1986). 

Testing  of  dermal/ocular  irritation  in  animals  proves  toluene  to  be  a  moderate  sldn  and  eye 
irritant  (Kronevi  et  al,  1979;  Hazelton  Laboratories,  1962;  (Carpenter  and  Smyth,  1946). 

Neurological  Effects,  Inhalation.  Central  nervous  system  (CNS)  effects  following  exposure 
to  toluene  through  inhalation  seems  to  be  the  primary  effect  in  humans.  Human  volunteers 
exposed  to  40  ppm  did  not  experience  signiAcantly  changed  CNS  response(Anderson  et  al, 
1983).  Exposure  to  mcxlerate  concentrations  (200  to  800  ppm)  produced  CNS  excitatory 
effects  followed  by  narcosis.  The  development  of  CNS  depression  is  reported  to  increase 
with  increased  exposure  concentration  and  duration  (EPA,  1985c;  von  Oettingen  et  al,  1942). 
Exposure  to  sufficiently  high  concentrations  can  depress  the  CNS  to  the  point  of  death.  High 
concentraticms  can  also  produce  symptoms  such  as  tremors,ataxia,  speech,  hearing  and  vision 
impairment,  and  intellectual  and  neuromuscular  effects  (Devathasan  et  al,  1984;  King  et  al, 
1981;  Suzuki  et  al,  1983;  Iregren,  1986;  Hanninen  etal,  1976). 

The  reported  effects  in  humans  are  supported  by  animal  studies.  Bruckner  and 
Peterson(1981a)  observed  a  correlation  between  CNS  depression  and  toluene  levels  in  the 
brain.  Hartmann  et  al  (1984)  studied  toluene  exposure  in  monkeys  and  found  impairment  of 
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both  cognitive  performance  and  motor  abilities  at  concentrations  below  those  which  cause 
more  severe  CNS  effects  such  as  tremors  and  ataxia. 

Honma  et  al  (1982)  reported  changes  in  brain  neurotransmitter  levels  in  rodents  following 
exposure  to  4,000  ppm.  Dceda  et  al  (1986)  and  Arito  et  al  (1985)  observed  similar  results 
at  400  ppm  for  30  days. 

Changes  in  brain  morphology  were  reported  by  Kyrklund  et  al  (1987)  following  exposure  2 
to  320  pm  for  30  days.  In  contrast,  NTP  (1989)  did  not  report  any  microscopic  changes  in 
morphology  at  1,200  ppm  for  two  years.  The  NTP  (1989)  study  did  however  report  an 
increase  in  brain  weight  in  rats  and  mice. 

Toluene  is  also  considered  to  produce  changes  in  the  auditory  system.  The  1984  (a,b)studies 
by  Pryor  et  al  considered  700  and  1,000  ppm  to  be  the  threshold  for  hearing  loss  in  rats. 
Hearing  loss  was  permanent  in  the  high-frequency  range. 

Ingestion/Demial.  The  1989  study  by  NTP  reported  an  increase  in  brain  weight  after  oral 
exposure  to  1,250  mg/kg/day  of  toluene  for  13  weeks  in  rats. 

Iminunological  Effects,  Inhalation.  Slight  immunological  effects  in  humans  is  thought  to 
possibly  be  associated  with  the  decrease  in  leukocytes  in  humans  and  animals.  No  definite 
data  has  been  found  to  support  this  theory  (Moszcynski  and  Lisiewicz,  1984;ATSDR,  1989). 

Toluene  exposure  at  concentrations  of  2.5  to  5(X)  ppm  have  been  associated  with  an  increased 
potential  for  upper  respiratory  infections  (Arany  et  al,  1985;  Suleiman,  1987). 

Ingestion/Dennal.  No  studies  found.* 

Developmental  Effects 

Inhalation.  Toluene  has  been  shown  to  produce  adverse  developmental  effects  in  both* 
humans  and  animals.  Solvent  abuse  in  pregnant  women  product  CNS  dysfunction,  limb 
anomalies  and  growth  retardation  in  case  studies  of  eight  women.  There  is  a  great 
probability  of  confounding  exposures  to  other  solvents  so  limited  conclusions  can  be  drawn 
from  these  case  studies  (Holmberg,  1979;  Goodwin  et  al,  1988). 

Studies  in  animals  have  provided  quantitative  evidence  for  the  developmental  toxicity  of 
toluene.  A  study  by  Courtney  et  al  (1986)  reported  reproductive  and  fetal  changes  at 
exposure  concentrations  of  2(X)  and  400  ppm.  Based  on  these  data  a  LOAEL  of  200  ppm  is 
indicated  in  mice. 

Studies  by  Ungvary  and  Tatrai  (1985)  in  mice  and  rabbits  and  Unguary  (1985)  in  rats  also 
provide  evidence  of  developmental  toxicity  at  moderate  concentrations  (100  to  400  ppm). 
ALOAEL  of  267  ppm  is  reported  for  developmental  effects  in  rats  and  rabbits. 
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Ingestion/Dennal 

Toluene  was  not  reported  as  a  developmental  toxicant  following  oral  exposure  by  Seidenberg 
et  al  (1986)  and  Smith  (1983).  The  LOAEL  for  developmental  effects  due  to  oral  exposure 
is  2,350  mg/kg/day  based  on  the  study  by  Smith  (1983). 

lUproductive  Effects 

Inhalation.  Data  gathered  from  animals  studies  did  not  indicate  toluene  to  be  a* 
reproductive  toxicant.  Exposure  concentrations  up  to  2,000  ppm  in  mice  showed  no 
treatment-related  reproductive  or  survival  effects  (API,  1981  and  1985).  Rats  exposed  to  300 
ppm  for  24  months  produced  no  histopathological  changes  of  the  testes  or  ovaries  attributable 
to  toluene  etposure  (CnT,  1980). 

Ingestion/Dennal.  The  study  by  Smith  (1983)  rqxrrted  no  effect  on  viable  litter*  production 
after  2,350  mg/kg/day  administered  orally. 

Genotoxk  Effects 

Inhalation.  Available  data,  though  inconclusive,  suggests  that  toluene  is  not  a  human  or 
(animal  genotoxic  agent.  Some  case  studies  of  occupationally  exposed  workers  reported  an 
increase  in  sister  chromated  exchange  (Schmid  et  al,  1985;  Bauchinger  et  al,  1982).  The 
importance  of  these  findings  in  regard  to  the  severity  of  genotoxic  toxicity  is  not  known. 
Other  studies  have  found  no  correlation  between  occupational  toluene  exposure  and  changes 
in  chromosomes  or  sister  chromatic  exchange  (Haglund  et  al,  1980;  Mald-Paakkanoi  et 
al,1980). 

The  only  study  found  regarding  genotoxic  toxicity  due  to  inhalation  exposure  in  animals 
reported  no  induction  of  dominant  lethal  mutations  in  sperm  cells  of  male  mice  (API,  1981). 

IngesUoii/Deniial  No  studies  found. 

CARCINOGENIC  EFFECTS 

Inhalation.  No  available  data  suggest  that  toluene  is  a  cancer  causing  agent  due  to  inhalation 
exposure.  In  fact,  on  retrospective  cohort  mortality  study  of  oil  refinery  workers  exposed 
to  toluene  as  well  as  other  chemicals  indicated  a  rate  of  cancer  deaths  for  the  1,008  male 
workers  involved  lower  than  that  of  the  general  population.  The  study  did  identify  an 
a^yparent  though  not  significantly  significant  association  between  the  incidence  of  cancer  and 
the  duration  of  exposure  (Wen  et  al,  1985).  Limited  confidence  in  the  study  is  noted  due  to 
lack  of  historical  monitoring  and  insufficient  size  of  study  population  to  detect  small  increases 
in  the  incidence  of  cancer. 

No  study  in  rats  or  mice  produced  an  increased  incidence  of  cancer  at  concentrations  up  to 
1,200  ppm  for  two  years  (Cin,  1980;  NTP,  1989).  Some  limitations  are  noted  regarding 
the  CnT  (1980)  study  due  to  the  fact  that  animals  were  thought  to  have  been  able  to 
withstand  higher  dosing  concentrations. 
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Ligcstion/Dermal.  Dermal  exposure  of  toluene  in  mice  was  investigated  by  Weiss  et  al 
(1986).  Increased  inhibition  of  skin  tumorigenesis  in  conjunction  with  the  use  of  apromoter. 
Toluene  is  postulated  to  interfere  through  vompetidon  with  the  promoter  compound  receptor 
site  or  interferences  with  biological  cell  processes. 
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XYLENE 


Xylene  is  found  naturally  in  petroleum  and  coal  tar.  However,  it  is  primarily  a  man-made 
chemical.  Xylene  occurs  in  three  forms:  meta-, ortho-,  and  para-xylme.  "Total  xylenes" 
is  a  mixture  of  the  three  isomers.  Xylene  is  used  to  produce  thinners,  solvents,  fuels,  paints 
and  cleaners.  Xylene  evaporates  quickly  and  does  not  mix  well  with  water. 

ACUTE  EFFECTS 

Inhalation 

Acute  effects  hrom  high  level  exposure  concentration  includes  central  nervous  system 
depression.  Only  one  death  is  reported  in  a  case  study  of  three  men  exposed  to  paint  fumes 
containing  an  estimated  10,000  ppm  xylene  for  an  exposure  duration  of  several  hours  (Morley 
et  al,  1979). 

Acute  xylene  exposure  in  animals,  as  in  man,  is  considered  slightly  toxic  with  LC50  values 
above  6,000  ppm  (Mine  and  Yuidema,  1970;  Carpenter  et  al,  1975). 

Ingestion 

Oral  exposure  to  xylene  in  man  has  a  low  relatively  acute  toxicity  with  only  one  case 
reported  death  after  a  large  quantity  of  xylene  (ASTDR,  1990). 

No  deaths  were  c^setved  in  rats  after  ingestion  of  up  to  1,000  mg/kg/day  of  xylene 
(ASTDR,  1990). 

SYSTEMIC  EFFECTS 

Respiratory  Effects 

Inhalation.  Respiratory  effects  including  nose  and  throat  irritation,  pulminary  edema  and 
lung  congestion  have  been  observed  in  humans  and  animals  at  concentrations  as  low  as  100 
ppm  in  short-term  exposures  and  20  ppm  for  longer-term  exposures  (Goldie,  1960;  Hake  et 
al,  1981;  Klauche  et  al,  1982;  Nersesian  et  al,  1985;  Morley  et  al,  1970).  No 
histopathological  changes  were  reported. 

Ingestion.  No  human  studies  were  located.  No  significant  histopathological  changes  were 
noted  in  rats  at  concentrations  as  high  as  800  ppm  (Hazleton  Lake,  1988a,  1988b). 

Cardiovascular  Effects 

Inhalation.  There  is  limited  human  data  available.  No  cardiovascular  effects  in  humans 
were  observed  after  exposure  to  299  ppm  xylene  (Gamberale,  et  al,  1978). 


Q3-75 


Animal  data  is  also  limited  but  does  not  indicate  high  potential  for  carcinogenic  effects 
(ASTDR,1990). 

Ingestion.  Few  exposure  related  cardiovascular  effects  were  observed  in  the  limited  amount 
of  data  regarding  oral  exposure  to  xylene  in  either  man  or  animals  (ASTDR,  1990). 

Gastrointestinal  Effects 

Inhalation.  Nausea,  vomiting  and  gastric  irritation  were  noted  after  inhalation  of  xylene. 
Symptoms  ceased  upon  cessation  of  exposure  (Goldie,  1960;  Klaucke,  et  al,  1982;  Nersesian, 
et  al  1985). 

Ingestion.  Ingestion  of  up  to  1,000  mg/kg/day  of  xylene  in  rats  produced  no  adverse 
gastrointestinal  histopathologic  responses  (NTP,  1986). 

Hematological  Effects 

Studies  of  inhalation  or  ingestion  exposure  to  xylene  provide  no  evidence  of  memotalogical 
effects  in  humans  or  animals  (ASTDR,  1990). 

Hepatic  Effects 

Inhalation.  Animal  studies  of  xylene  inhalation  exposure  show  induction  of  a  wide  variety 
of  hepatic  enzymes  in  rats.  Other  effects  include  increased  hepatic  weight  and  ultrastructursd 
changes  (Kyridund  et  al,  1987;  Toftgard  et  al,  1981;  Tatrai  and  Ungvary,  1980).  Most 
effects  result  from  intermediate  length  exposure  periods. 

Ingestion.  Effects  of  hepatic  toxicity  after  oral  exposure  are  similar  to  that  of  inhalation 
exposure  (ASTDR,  1990). 

Renal  Effects 

Both  inhalation  and  ingestion  of  xylene  produce  increased  renal  weight  and  increased  renal 
cytochrome  P-4S0  with  no  sign  of  histoj^ologic  changes  in  animals  (NTP,  1986;  Hazleton 
Lid}s,  1988a,  1988b). 

NEUROLOGICAL  EFFECTS 

Inhalation 

Humans  have  beat  noted  to  experience  short-term  memory  loss,  impaired  reaction  lime  and 
decreased  numeric  ability  after  intermediate  length  inhalation  exposure  to  xylene.  As  noted 
before  acute  exposure  to  xylme  causes  general  central  nervous  system  depression 
(Gambetale,  1978;  Riihimaki  and  Savolainen,  1980;  Savolainen  and  Fiihimaki,  1981b; 
Klaucke  et  al,  1982).  It  is  noted  that  occupational  exposures  and  case  studies  are  usually 
confounded  by  exposure  to  other  solvents. 
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Xyloie  studies  in  animals  also  provides  evidence  for  neurotoxity  following  mhaladon 
exposure.  Signs  of  toxicity  in  animals  include  narcosis,  incoordination,  tremor,  labored 
breathing,  hearing  loss  and  changes  in  brain  biochemistry  (Andersscm  et  al,  1981,  Carpenter 
et  al,  1975;  DeCeaunizet  al,  1983;  Kyrldund  et  al,  19^;  Rank,  1985;  Wimolwattanapaun 
et  al,  1987).  Quantification  of  exposure  concentrations  producing  toxicity  in  arrivals  ranges 
from  1 13  ppm  (in  acute  exposures  to  2,(X)0  ppm  and  300  ppm  to  800  ppm  after  intermediate 
exposures. 

Ingestion 

Neurotoxic  effects  after  ingestion  of  xylene  is  less  well  defined  than  inhalation  exposure. 
Signs  of  toxicity  in  animals  included  hyperactivity,  convulsions,  salivation  and  epistaxis 
(NTP,  1986;  Dyeret  al,  1988). 

DEVELOPMENTAL  EFFECTS 

Both  inhalation  and  ingestion  of  xylene  produces  and  increased  indicences  of  developmental 
effects  including  left  palate  and  decreas^  body  weight  after  maternal  exposure.  Inhalation 
exposure  also  produces  fetal  skeletal  variations,  resorptions  and  fetal  organ  hemorrhages 
(Bio/dynamics,  1983;  Hudak  and  Ungrary,  1978;  Litton  Bionitics,  1978a;  Mirkova  et  al, 
1983;  Shigeta  et  al,  1983;Marks  et  al,  1982). 

CARCINOGENIC  EFFECTS 

Xylene  is  classified  in  Group  D  in  EPA’s  weight-of-evidence  classifications.  It  is  not 
considered  carcinogenic.  There  are  not  studies  to  implicate  the  positive  carcinogenic 
potential  of  xylene  (IRIS,  1989,  ASTDR,  1990). 
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ALDRIN 


Aidiin  is  a  member  of  the  chlorinated  cyciodiene  insecticide  family.  Aldrin  (45,  4aS,  SS, 
8R,  8aR)-l,2,3,4,10,10-hexachloro  l,4,la,S,8,8a-hexahydro*l,4:5,8-dimethanon^hthalene) 
(CAS  No.  309-0(^2))  is  environmentally  very  persistant  and  is  not  registered  for  use  in  the 
United  Sates. 

Toxkhy 

As  a  member  of  the  chlorinated  cyclodiote  insecticide  fomily,  aldrins  toxicity  is  similar  to 
chlordene  and  heptachlor.  For  a  general  toxicity  profile,  plan  refer  to  chlordene  in  this 
section. 

The  major  toxicity  concerns  are  acute  toxicity  and  hepatocellular  carcinogenicity.  The _ 

LD50  to  rats  is  reported  to  range  from  38  to  67  mg/kg  and  the  dermal  LDn  is  reported  as  98 
mg/kg.  The  oran  RfD  is  3E-05  and  the  inhalation  and  oral  cancer  potency  factors  are  1.7 
E+01. 
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CHLORDANE 


Chlordane  is  a  light  yellow  viscous  liquid  used  primarily  for  the  control  of  insects  in  crops 
and  soil  pests  such  as  termites.  It  is  similar  to  other  chlorinated  cyclodiene  insecticides  in 
use  and  toxicity.  Prior  to  19S0  "early  chlordane”  contained  an  intermediate 
(hexachlorocyclo-pentadiene)  which  was  later  held  to  below  one  percent  in  the  mixture 
(Hayes  1982).  Chlordane  produced  after  1951  is  known  as  "later  chlordane"  and  is  a  mixture 
of  at  least  26  different  components.  Chlordane’s  only  approved  use  in  the  USA  since  1983 
is  for  the  control  of  underground  termites  (IPCS  1984). 

Chlordane  is  stable  in  light  and  shows  slow  biodegradatimi.  It  is  lipid  soluble  and  therefore 
will  tend  to  accumulate  in  adipose  tissue.  Chlordane  shows  little  migration  except  for  surface 
runoff  due  to  its  easy  adsorption  on  soil  particles.  Leaching  into  groundwater  is  also 
minimized  (IPCS  1984). 

Most  poisonings  occur  through  accidental  spills  or  attempted  suicides.  Studies  have  shown 
that  human  uptake  through  residues  on  food  are  rare  and  adverse  outcomes  are  minimal. 
Reports  of  adverse  occupational  effects  are  also  minimal  (IPCS  1984). 

POTENTIAL  ACUTE  EFFECTS 

"Early  chlordane*  was  known  to  be  a  respiratory  tract  irritant  whereas”  later  chlordane”  is 
not  as  irritating  (Hayes  1982).  Onset  of  symptoms  usually  occur  30  minutes  to  three  hours 
after  exposure.  A  human  fatal  dose  is  reported  to  be  in  a  range  of  6-60  g  (IRIS).  CNS 
effects  are  the  most  sensitive  in  acute  human  exposure.  Chlordane  is  considered  to  be  in  the 
upper  range  of  moderate  toxicity  (IRIS). 

A  study  by  Stohlman  et  al  (1950)  reported  100  percent  fatality  of  12  male  rats  within  10  days 
after  being  fed  a  diet  containing  1000  mg/kg  of  chlordane,  and  after  70  days  at  concentrations 
of  5(X)  mg/kg.  Nine  (9)  out  of  12  mice  died  within  100  days  when  fed  300  mg/kg  of 
chlordane.  It  was  also  reported  that  daily  doses  of  50  mg/kg  produced  signs  of  toxicity 
(IPCS  1984). 

POTENTIAL  SYSTEMIC  EFFECTS 

Gastrointestinal  Effects 

Human 

Ingestion 

Residents  of  Chattanooga,  Tennessee  reported  gastrointestinal  symptoms  after  ingestion  of 
chlordane  contaminated  drinking  water.  Eighteen  percent  of  the  residents  of  the  42  homes 
affected  were  symptomatic.  Those  affected  by  signs  gastrointestinal  irritation  also  showed 
CNS  effects.  Concentration  exposure  ranged  from  0.1  to  92,500  ppb  (Harrington  et  al. 
1978). 
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Inhalation 


Inhalation  exposure  can  also  result  in  gastrointestinal  distress.  After  a  spill  of  one  percent 
chlordane  in  a  subterranean  library  room  there  was  observed  a  correlation  with  exposure  and 
GI  and  CNS  effects.  Clean-up  workers  seemed  to  be  most  severely  affected  (NIOSH  1984). 

Hepatic  Effects 

Human 

Ingestion 

There  is  little  human  oral  exposure  data  with  regard  to  liver  function.  A  report  by  EPA 
(1980)  suggest  that  liver  effects  are  not  a  primary  part  of  acute  oral  chlordane  exposure. 

Inhalation 

The  same  report  by  EPA  above  did  find  an  association  in  the  development  of  jaundice  and 
inhalation  exposure  to  chlordane  in  termite-treated  homes. 

Several  studies  have  concluded  that  there  is  no  association  between  occupational  exposure  for 
chlordane  and  liver  effects  (Alvarey  and  Hyman  19S3,  Tishbein  et  al  1964,  ^nci  and 
Spurbeck  1951). 

Animal 

Ingestion 

The  animal  study  by  Velsicol  Chemical  Company  which  fed  Fisher  344  rats  0,  1,  5  and  25 
ppm  of  chlordane  for  130  weeks.  The  first  review  of  the  data  reported  an  increase  in  liver 
lesions  in  male  rats  at  25  ppm.  However,  a  subsequent  review  and  reevaluation  reported  no 
liver  lesions  in  males  at  25  ppm  but  did  report  liver  lesions  at  5  ppm  in  female  rats  (IRIS). 

Growth  Retardation  Effects 

Ingle  (1969)  fed  20  male  and  20  female  rats  chlordane  in  a  range  from  0  to  35  mg/kg  of 
alpha-chlordane;  gamma-chlordane  in  a  range  from  15  to  75  mg/kg;  or  a  1:1  mixture  from 
5  to  75  mg/kg.  Earliest  growth  retardation  was  apparent  in  rats  fed  2  alpha-chlordane.  Rats 
fed  35  mg/kg  showed  growth  retardation  after  four  months  in  males  and  five  months  in 
females  (IPCS  1984). 

Accumulation  in  Tissues 

Studies  of  human  adipose  tissue  have  reported  an  average  level  of  0. 1  ppm  of  the  chlordane 
metabolite  oxychlordwe  in  the  U.S.  population.  Individuals  were  not  symptomatic  so  levels 
are  not  associated  with  toxic  effects  of  chlordane.  There  was  no  significant  change  in  the 
concentration  over  the  five  year  period  from  1979  to  1975  (Kutz  et  al.  1976,  1979). 
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Oxychlordane  in  human  breast  milk  was  found  to  range  from  0.002  mg/1  to  0.005  mg/1  in 
random  samples  ftom  subjects  with  asymptomatic  infants  (Barnett  et  al.  1979,  Strassman  and 
Kutz  1977). 

Taguchi  and  Yakushiji  (1988)  reported  a  correlation  between  the  length  of  inhalation 
exposure  of  chlordane  in  homes  treated  for  termites  and  the  concentrations  in  human  milk 
fat.  It  is  noted  that  air  concentrations  were  mK  quantified. 

Takamujai  1987  and  Saito  et  al.  (1986)  found  a  strong  correlatimi  between  chlordane  residues 
in  blood  of  pest  control  workers  and  the  duration  of  exposure.  Again  concentration  levels 
were  not  quantified. 

POTENTIAL  CARCINOGENIC  EFFECTS 

Chlordane  is  classified  in  the  B2  category  based  tm  weight-of-evidence.  It  is  therefore  a 
probable  human  carcinogen.  Three  human  epidemiological  studies  provided  inadequate  data 
because  of  problems  in  sample  size,  follow-up  or  confounding  factors  (IRIS). 

Human 

Inhalation 

Cohort  studies  of  occupationally  exposed  chlordane  workers  demonstrated  no  increase  in 
general  mortality  or  death  due  to  specific  cause  including  cancer  (Ditraglia  et  al  1981, 
MacMahon  et  al  1988,  Shindell  and  Ulrich  1986,  Wang  and  MacMahon  1979.  It  should  be 
noted  that  all  the  studies  noted  do  have  limitations  due  to  unquantified  exposure  or 
confounding  exposure  to  other  pesticides. 

Ingestion 

No  human  oral  carcinogenity  was  found. 

Animal 

Ingestion 

Animal  studies  have  shown  increased  incidence  of  liver  carcinoma.  Velsicol  Chemical 
Company  (1983)  carried  out  a  130  week  study  on  80  male  and  80  female  F344  rats.  The  rats 
were  fed  0,  1,  5,  and  25  ppm  of  chlordane.  No  tumors  were  observed  in  female  rats. 
However,  a  significant  increased  in  liver  adenomas  in  male  rats  was  reported  at  25  ppm. 

A  1977  study  by  the  NCI  in  rats  found  an  increased  incidence  of  neoplastic  nodules  of  the 
liver  in  femmes  but  not  in  males. 

Becker  and  Sell  (1979)  reported  a  27  percent  incidence  of  hepatocellular  carcinoma  after 
dietary  exposure  to  a  concentration  of  3.25  mg/kg/day  in  mice. 
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There  has  been  some  discussion  that  chlordane  could  possibly  be  a  species  specific  carcinogen 
in  rats.  The  probability  of  chlordane  as  a  hunuui  carcinogen  would  then  be  diminished. 

Table  Infomiatioii 

1.  CPF 

Oral  1.3  E  +  O  (mg/kg/day)-l  (HEAST) 

Inhalation  3.7  E  -  4  (mg/kg/day)-l  (HEAST) 

2.  RFD 

Oral  6  E  -  5  mg/kg/day  (HEAST) 

Carcinogenicity  Group 
B2 
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p,p*  DDT 


p,pr  DDT  is  a  toxic,  chlorinated  insecticide  that  is  environmentally  persistent,  highly 
lipophilic  and  subject  to  bioaccumulation.  The  insecticide  was  removed  from  general 
licensing  in  1972  and  has  an  oral  RfD  of  5.0  x  10^  mg/l^day. 

Noncarcinogenic  Effects 

DDT  and  its  family  of  conginers  DDD  and  DDE  originated  as  insecticides  in  the  early 
1940’s.  It  is  acutely  toxic  to  mammals  and  insects  (LDsocni.  m  *  115-800  mg/kg)  and  its 
mechanism  of  toxicity  is  primarily  neurological. 

Oral  administration  of  10  mg  DDT/kg  body  weight/day  did  not  induce  respiratory  effects  in 
rodents  and  no  respiratory  effects  have  bm  noted  in  humans  exposed  to  DDT  (ACTDR 
1989).  Likewise,  no  ca^iovascular  or  gastro-intesdnal  effects  were  noted  in  laboratory 
animals  or  humans  (deWaziers  and  Azais  1987  Hayes  et.  at,  1956). 

Hepatic  effects  include  induction  of  mixed  fimction  oxidase  enzymes,  increased  liver  weight, 
increased  serum  GST  and  SGPT  and  histopathological  changes  (Garcia  and  Mourelle,  1984). 
Chronic  exposure  to  DDT  (10-80  mg/kg/day)  in  various  rodmt  q)ecies  results  in  increased 
liner  weight  and  cellular  necosis  (NCI  1978).  NOAEL  values  for  hepatic  effects  range  from 
0.05  mg/kg/day  to  32  mg/kg/day  (ATDR,  1989). 

Developmental  and  Reproductive  Effects 

Developmental  effects  of  oral  DDT  include  fetal  mortality,  decreased  fetal  body  weight  and 
neurolQgical/behavioral  anomalies  (ASTDR,  1589).  There  are  no  current  developmental 
investigations  for  man.  Tissue  level  DDT  concentrations  have  been  associated  with  decreased 
reproductive  success  in  several  ecologically  important  species  due  to  egg  shell  fragility. 

Reproductive  effects  of  DDT  include  decreased  implantation,  decreased  male  fertility  and 
decreased  testicular  weight  (Krause  et.  at  1975).  Multigeneration,  reproductive  assays  with 
chronic  DDT  dosing  resulted  in  delayed  estrus,  lack  of  mammary  gland  development  and 
enhanced  still  births  and  resorption  (Deichmann  et.  al  1971).  There  are  not  human  reports 
of  reproductive  effects  due  to  DDT. 

Genotoxkity  and  Carcinogenkity 

DDT  induces  an  increase  in  the  dominant  lethal  response  in  mice  (Clark  1974).  DDT  at 
chronic  levels  induced  a  decrease  in  sperm  cell  development  and  delayed  spermatogenesis. 
No  chromosomal  aberrations  have  been  attributable  to  DDT. 

DDT,  DDD  and  DDE  are  tumorigenic  in  rodent  species  but  not  in  dogs,  primates  and  there 
are  no  epidemiological  reports  for  man  (ASTDR,  1989).  The  major  organ  site  for  tumor 
development  is  the  liver  with  the  induction  of  hepatocellular  carcinomas  in  mice,  rats  and 
hamsters.  Chronic  doses  range  from  0.26  mg/l^day  up  to  83  mg/kg/day  (Cabral  et.al 
1982a;  Agthe  et.al  1980).  Dose-response  investigations  support  the  concept  that  DDT  is  a 
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hepatocellular  carcinogen  in  CFI  mice,  inducer  of  lung  adenoma  of  CFI  mice  and  thyroid 
tumors  in  F344  rats  (MCI  1978).  Based  on  dose  response  studies,  DDT  has  an  oral  potency 
factor  of  3.4  x  10'‘(mg/]cg/day)''  (EPA  1988)  and  classified  as  a  B2  carcinogen. 
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HEPTACHLOR 


Heptachlor  is  a  highly  toxic  member  of  the  persistent  chlorinated  cyclopentadiene  family  that 
was  iitiiirerf  as  an  insecticide  until  1978.  The  compound  is  highly  lipophilic,  bioaccumulates 
and  does  not  degrade  n^idly.  The  oral  RFD  for  heptachlor  is  0.0005  mg/kg/day. 

Non-cardnogenk  effects 

Acute  oral  toxicity  to  rodents  and  insects  places  heptachlor  in  the  very  toxic  category  (LDyn 
oral,  rat  «  60  m^kg)  (Podowsld  et.al,  1979).  In  acute  doses,  heptachlor  induces  neurologic 
hyperactivity,  tremors,  convulsions  and  death  by  respiratory  paralysis  (ASTDR,  1987).  No 
published  human  data  adequately  describes  neurological  symptoms  or  effects. 

Oral  administration  in  acute  investigations  indicated  increased  incidence  of  kidney 
granulomas,  histiocytes,  and  eosinophilic  granulocytes  (Akay  and  Alp,  1981).  There  is  no 
human  data  on  this  reported  effect. 

Oral  administration  of  1  mg/kg/day  heptachlor  to  rats  for  28  days  resulted  in  increased 
numbers  of  red  blood  cells  and  eosinophilic  white  blood  ceUs  and  splenic  fibrosis  was  noted 
(Enan  et.  al,  1982).  The  data  base  indicates  no  ^propriate  human  data. 

Developmental  and  Reproductive  Effects 

Cataracts  were  noted  in  the  progeny  of  rats  fed  up  to  6  mg/kg/day  for  3  months  prior  to 
mating  (WHO  1984).  Examination  of  human  peculations  in  Hawaii  exposed  to  unknown  but 
environmentally  significant  levels  of  heptachlor  and  heptachlor  epoxide  (sufficient  to  increase 
levels  of  up  to  5  ppm  in  human  milk)  indicate  no  significant  effects  on  fetal  or  neonatal  death 
or  incidence  of  decreased  birth  weight  (Le  Marchand  et.al,  1986).  Investigations  in  rodents 
indicate  that  in  a  three  generation  reproductive  study,  the  number  of  resorbed  fetuses 
increased  and  fertility  decreased  (Cerey  and  Ruttkay-Nedecka,  1971). 

Genotoxkity  and  Carcinogenicity 

Gene  mutation  assays  in  rodent  and  bacterial  cells  indicated  inconclusive  results  for 
mutagenicity  (ASTDR,  1987).  Weak  mutagenic  activity  was  detected  in  plant  cells  (Gentile 
et.  al,  1982).  Chromosomal  aberrations  in  CHO  cells  indicate  clastogenic  activity  in  vitro 
(NTP  1987).  A  dominant  lethal  assay  of  orally  administered  heptachlor  indicated  negative 
results  for  clastogenic  activity  in  male  germinal  ceils  (Epstein  et.  al,  1972).  In  contrast, 
heptachlor  and  heptachlor  epoxide  induced  dose-dependant  increases  in  UDS  in  a 
transformed,  human  cell  line  (Ahmed  et.  al,  1977).  Heptachlor  and  its  epoxide  interfere  with 
g^  junctional  communication  in  rat  liver  epithelial  cells  which  is  indicative  of  potential 
epigenetic  activity  (Kurata  et.  al,  1982;  Telang  et.  al,  1982). 

Chronic  oral  ingestion  of  heptachlor  increased  the  incidence  of  hepatocellular  carcinomas  in 
both  C3H  and  B6C3F1  mice  and  CFN  rats  (CAG,  1986).  Based  on  published  rodent  data, 
heptachlor  as  a  human  potency  (Q,*)  of  from  0.83  mg/kg/day  to  36.2mg/kg/day. 
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In  human  cohort  investigations  involving  pesticide  applicators  and  termite  control  operators 
exposed  predominantly  to  heptachlor  and  chlordane,  sldn  tumors  and  bladder  tumors  were 
significantly  enhanced.  (Wang  and  MacMahon  1979a).  A  study  of  workers  involved  in 
heptachlor  production  indicated  a  statistically  significant  enhancement  of  lung  cancer  in 
workers  less  than  35  years  of  age  at  occupation  initiation  and  less  than  SO  years  of  age  (Wang 
and  MacMahon  1979b).  There  have  bera  no  human  investigations  that  indicate  the  liver  as 
a  target  organ  as  it  is  in  rodents.  Nevertheless,  heptachlor  and  it  epoxide  have  been 
classified  as  probable  human  carcinogens  Group  B2  with  a  cancer  potency  slope  factor  of  4.5 
mg/kg/day. 
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HEFTACHLOR  EPOXIDE 


See  Hqptachlor 


POLYCHLORINATED  DDBENZO  DIOXINS  AND  FURANS 


Polychlorinated  dibenzo  dioxins  (PCDD)  and  furans  (PCDF)  are  often  considered  together 
because  of  their  close  structural  relationship  and  comparable  toxicity.  The  literature  published 
on  dioxins,  specifically  2,3,7,8-tetrachlorodibenzo-/Miioxin  (TCDD),  is  extensive.  In 
contrast,  literature  pertaining  to  the  toxicity  of  the  PCDFs  is  limited.  For  the  purposes  of 
assessing  human  h^th  risks,  the  PCDFs  and  the  PCDDs  are  assumed  to  exhibit  similar 
toxicides  with  varying  potencies. 

Physical  and  Chemical  Properties 

PCDDs  and  PCDFs  are  tricyclic,  chlorinated  aromatic  compounds.  They  are  normally  by¬ 
products  of  the  production,  use,  and  disposal  of  chlorinated  phenols  and  their  derivatives. 
PCDFs  occur  during  the  manufacture  and  incineration  of  rcBs  (Brinkman  and  DeKok, 
1980).  Some  PCDDS  and  PCDFs  were  generated  during  early  manufacturing  preparations 
of  the  herbicide  2,4,S-trichlorophenoxyacetic  acid  (2,4,S-T)  which  was  one  of  the  constituents 
of  Agent  Orange  used  extensively  in  Vietnam.  Hence,  this  was  a  major  source  of  human 
exposure  to  PCDDs  (lARC,  1977). 

Human  Toxicity 

Symptoms  of  acute  exposure  to  mixtures  containing  PCDDS  include  nausea,  vomiting, 
headache  and  signs  of  irritation  of  the  eyes,  skin  and  respiratory  tract.  Chloracne  is  the  most 
characteristic  and  frequently  observed  effect  of  PCDD  exposures  (acute  and  chronic).  In 
addition,  systemic  signs  of  chronic  exposure  include  altered  function  of  the  neuromuscular 
system,  liver,  kidneys,  pancreas,  altered  serum  enzymes,  hyperpigmentation  and 
hyperkeratosis. 

(Chlorinated  dibenzodioxinsanddibenzofurans,  most  notably  the2,3,7,8-tetrachlorodibenzo-;7- 
dioxin,  are  suspected  of  causing  or  contributing  to  soft  tissue  sarcomas  (STS),  lymphomas 
(Hodgkin’s  and  non-Hodgkin’s),  and  stomach  cancer.  Their  carcinogenic  potency  has  been 
examined  through  a  number  of  cohort  and  case-control  studies  of  occupational  exposure  to 
herbicides.  The  exposures  were  not  to  pure  TCDD  or  TCDF,  rather  chemical  nuxtures 
contaminated  with  low  levels  of  several  congeners  of  these  compounds.  Exposure  has 
occurred  primarily  in  forestry  and  agricultural  workers  handling  herbicides  2,4- 
dichlorophenoxyacetic  acid  salts  (2,4-D)  and  2,4,5-trichlorophenoxyacetic  acid  salts  (2,4,S-T) 
and  through  exposure  to  mixtures  of  trichlorophenolic  wood  preservatives.  Widespread 
accidental  environmental  contamination  occurred  in  Yusho,  Japan  in  1968  and  in  Seveso, 
Italy  in  1976. 

Two  case-control  studies  conducted  in  Sweden  (Hardell  and  Sandstrom,  1979;  Hardell  and 
Eriksson,  1981)  detected  a  five  to  six-fold  increase  in  STS  in  workers  exposed  to  herbicides 
believed  to  contain  chlorinated  dibenzodioxins  and  dibenzofurans.  Subsequent  cohort 
investigations  from  the  US  (Zack  and  Suskind,  1980;  Cook  et  al.  1980;  Ott  et  al.  1980)  and 
New  Zealand  (Smith  et  al.  1983)  have  not  substantiated  the  earlier  Swedish  findings. 
However,  Coggon  and  Acheson  (1982)  point  out  that  3  out  of  4  of  the  negative  studies  were 
designed  to  detect  only  very  high  relative  risk  estimates.  Axelson  et  al.  (1980)  reported 
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increases  in  death  due  to  stomach  cancer  based  on  3  deaths  among  348  Swedish  railroad 
workers.  Theiss  et  al.  (1982)  also  found  an  excess  stomach  cancer  mortality  in  74  workers 
at  a  trichlorophenol  manufacturing  plant  in  West  Germany. 

These  epidemiologic  data  do  not  specifically  implicate  TCDD  or  TCDF  in  the  etiology  of 
STS,  m^gnant  lymphomas,  or  stomach  cancer.  Therefore,  q)idemiological  studies  so  far 
have  provided  only  qualitative  information  cm  die  possible  human  carcinogenicity  of  the 
dibenzodioxins  and  dibenzofurans. 

Few  positive  associations  between  2,4, S-T  herbicide  exposure  and  increases  in  birth  defects 
have  been  reported  (USEPA,1984).  Most  of  these  rqwrts  have  been  based  on  geographic 
correlation  studies.  The  uncertainties  in  the  ei»demiological  methods,  as  well  as  the  difficulty 
in  distinguishing  the  causative  agents,  has  not  allowed  for  a  definitive  correlation  between 
PCDD  exposure  and  human  birth  defects. 

In  addition  to  the  other  sources  of  human  exposure,  low  levels  of  PCDDs  and  PCDFs  have 
been  detected  in  human  breast  milk  (Rappe  et  al.  1984  a,b).  The  levels  are  normally  in  the 
parts  per  trillion  range,  and  the  less  toxic  octachlorinated  (tibenzodioxins  and  dibenzofurans 
are  the  predominant  congeners.  Human  breast  milk  and  adipose  tissiie  exhibit  comparable 
levels  of  PCDDs  and  PCDFs  (approximately  S(X}  ppt).  These  results  demonstrate  that  PCDDs 
and  PCDFs  are  readily  bioaccumulated  and  suggest  that  breast  feeding  may  by  a  source  of 
infant  exposure  to  PCDDs  and  PCDFs  under  the  correct  circumstances. 

Laboratory  Animal  Investigations 

The  median  lethal  dose  of  TCDD  has  been  investigated  in  several  species  of  animals.  There 
is  from  5(XX)  to  10,0(X)-fold  difference  between  the  most  sensitive  ^)ecies  (guinea  pig)  and 
the  least  sensitive  (hamster).  2,3,7,8-TCDD  is  the  most  potent  congener  in  producing  lethal 
and  other  toxic  effects  in  animals.  Studies  on  the  acute  effects  of  multiple  or  single  exposure 
to  TCDD  in  rats,  mice,  and  guinea  pigs,  clearly  suggest  that  a  thr^old  dose  exists  for 
several  toxicides  including  lethality,  loss  of  body  weight  and  thymic  atrophy  (USEPA,  1984; 
Moore  et  al.  1979). 

Liver  toxicity  has  been  studied  extensively  and  is  a  sensitive  indicator  of  subchronic  and 
chrmiic  toxicity  associated  with  the  PCDDs  and  PCDFs.  The  induction  of  liver  damage  is 
q)ecies-q)ecific  as  is  the  minimal  effective  dose  or  the  no  observable  adverse  effect  level 
(NOAEL)  for  TCDD.  TCDD  and  the  PCDFs  are  extremely  potent  liver  enzyme  inducers  and 
the  ability  of  the  respective  isomer  to  induce  cytochrome  P«3o  enzymes  correlates  with  the 
toxicity  of  the  congener,  the  level  of  chlorination,  the  planarity  of  the  molecule,  and  the 
ability  of  the  compound  to  bind  to  a  specific  cytocellular  receptor  (Safe,  1986).  Chronic 
administration  of  TCDD  in  laboratory  animals  may  also  produce  hyperplasia  of  several 
epithelial  tissues  (e.g.  epidermis,intestinal  mucosa,  urinary  tract),  dermatitis  (chloracne),  and 
other  epidermal  changes  and  necrosis  or  atrophy  of  several  tissues  or  organs  (Poland  and 
Knutstm,  1982).  The  effects  of  TCDD  exposure  on  the  immune  system  has  been  extensively 
reviewed  (Vos,  1977;  USEPA,  1984).  Decreases  in  thymic  and  splenic  weight  have  been 
observed  in  all  animals  exposed  to  high  levels  of  TCDD. 


TCDD  is  the  most  potent  animal  teratogen  known,  producing  effects  at  doses  as  low  as  1 
Mg/kg/day.  Cleft  palate  and  embryotoxicity  can  be  induced  in  mice  at  0. 1  ppm,  a  level  as  it 
appears  in  the  herbicide  2,4,S*T  (Hart,  1984).  TCDD  induces  a  high  percentage  of  cleft 
palate  in  mouse  fetuses  when  administered  during  organogenesis  (Pratt  et  al.,  1984). 

Chronic  rodent  bioassays  to  assess  carcinogenicity  of  TCDD  have  indicated  that  2,3, 7,8- 
TCDD  is  the  most  potent  of  the  congeners.  The  result  of  these  assays  have  been  extensively 
reviewed  (lARC,  1977;  Hart,  1984;  USEPA,  1984;  Kociba  et  al.,  1984;  CDHS,  1985; 
Smith,  1985).  Several  long-term  animal  studies  determined  that  TCDD  is  a  species-specific 
carcinogen.  Two  of  these  investigations  have  been  utilized  for  quantitative  risk  assessment 
(Korciba  et  al.  1978,  1979;  NTP  1980)  and  are  summarized  in  detail  in  several  reviews 
(USEPA,  1984;  CDHS,  1985;  Smith,  1985).  In  general,  an  increase  in  hepatocellular 
carcinomas  and  neoplastic  nodides  was  observed  in  both  mice  and  rats  administered  2, 3,7,8- 
TCDD  orally  in  com  oil  for  two  years.  Other  significant  tumors  occurred  as  squamous  cell 
carcinoma  of  the  lung,  nasal  turbinates,  and  subcutaneous  tissue  fibromas  and  fibrosarcomas, 
thyroid  follicular  cell  adenomas,  adrenal  cortical  adenomas  and  lymphomas.  Tumor  incidence 
in  rats  administered  a  mixture  to  two  hexachlordibenzo-p^oxins  was  increased  for 
hepatocellular  carcinomas,  adenomas  and  preneoplastic  nodules  (NTP,  1982). 

The  ability  of  TCDD  to  initiate  cells  has  not  been  firmly  established.  TCDD  does  not  form 
detectable  covalent  DNA  adducts  and  is  not  mutagenic  in  several  mutagenicity  assays 
(USEPA,  1984).  TCDD  promoted  diethylnitrosamine-initiated  hepatocellular  tumors  in  rats 
given  TCDD  as  a  promoter  in  an  initiation/promotion  protocol  (Pitot  et  al.  1980).  In  the  two- 
stage  mouse  skin  tumorigenesis  system,  no  tumor-promoting  activity  could  be  attributed  to 
TCDD  in  DMBA  initiated  mouse  skin  carcinogenicity  assays  utilizing  CD-I  mice  (Berry  et 
al.  1978);  however,  TCDD  promoted  DMBA  initiated  skin  tumors  in  the  nr/nr  mouse 
(Herbert  et  al.,  1990).  TCDD  has  also  been  demonstrated  to  act  as  a  promoter  with  3- 
methylcholanthrene  in  mice,  presumably  by  inducing  AHH  activity  in  responsive  mice  (Kouri 
et  al.  1978).  Further  research  on  the  mechanism  of  TCDD  in  tumorigenesis  indicates  that  the 
dioxins  are  capable  of  binding  to  specific  nuclear  proteins  and  activating  promoter  sequences 
which  in  turn  switch  on  and  off  specific  gene  sequences  (Whitlock,  1987).  Based  on  animal 
data,  the  USEPA  has  classified  TCDD  and  the  dioxin  congeners  as  probable  human 
carcinogens  (B2). 

Enviroimieiital  Fate  and  Transport 

PCDDs  and  PCTDFs  are  extremely  stable  to  chemical  action.  The  compounds  are  stable  in  the 
presence  of  strong  mineral  acids,  alkalis  and  heat.  Only  after  15  minutes  at  7(X)  C  is  there 
99  percent  destruction  of  TCDD  (Hart,  1984).  PCDDs  tend  to  photodecompose  to  produce 
less  chlorinated  species.  Photoreductive  dechlorination  (loss  of  chlorine)  of  rcDDs  ^1  also 
occur  in  the  presence  of  a  hydrogen  donor.  TCDD  is  relatively  resistant  to  biodegradation 
(USEPA,  1984). 

PCDDs  emitted  to  the  atmosphere  from  combustion  processes  are  often  adsorbed  to 
particulate  matter  emitted  as  fly  ash.  The  degree  of  adsorption  onto  particulates  may  be  a 
function  of  particle  size  and  the  chlorine  substitution  of  the  molecule  (USEPA,  1984).  TCDD 
appears  to  ^sorb  to  larger  particles  of  possible  significance  (3  to  10  nm)  than  do  the  more 
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heavily  chlorinated  dioxins.  Photdegradation  and  wet  and  dry  deposition  of  particulate-bound 
PCDDs  are  the  most  important  transport  and  fate  processes  for  the  atmospheric  PCDDs 
(USEPA,1984). 

Under  experimental  conditions,  the  half-life  of  TCDD  in  water  is  s^roximately  one  year 
(NRCC,  1981;  USEPA,  1984),  although  volatilization  via  air/waler  interface  may  account 
for  greater  loss  of  TCDD  than  biodegradation.  In  general,  the  greater  the  chlorine 
substitution  of  the  dibenzodioxin,  the  more  reristant  die  compound  is  towards  biodegradation. 
In  sediment-containing  lake  waters  the  half-life  for  TCDD  was  found  to  be  SSO  to  590  days 
(Hart,  1984). 

PCDDs  demonstrate  a  high  affinity  for  soils,  particularly  those  containing  high  organic 
matter.  The  soil/water  partition  coefficient  for  TCDD  in  soils  is  high,  indicating  that  PCDDs 
may  exhibit  a  greata  affinity  towards  soils  than  water.  Because  of  this  property,  and  the  low 
water  solubility  of  the  dioxins,  PCDDs  tend  to  remain  near  the  surface  of  soils  (NRCC, 
1981;  Hart,  1984).  Vertical  movement  of  PCDDs  is  n^gible  in  soils  with  high  organic 
material  while  migration  is  increased  in  soils  as  the  organic  material  decreases.  This  process 
is  further  influenced  by  heavy  rainfall,  saturation  of  particulate  binding  sites  in  soil  and 
human  activity  (e.g.,  excavation).Photodecomposition  in  soils  is  also  negligible.  TCDD  is 
not  likely  to  be  rnembolized  readily  by  soil  microbes  since  the  compounds  toid  to  sorb 
strongly  to  soil  particles.  The  biod^ra^on  half-life  of  TCDD  in  the  soil  is  estimated  to 
range  tom  1  to  12  years,  depending  of  the  soil  ccmstituents  (Kimbrough,  1984). 
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2,4-DINITROPHENOL 
Noncardnogenk  Efliects 

Numaous  cases  of  human  poisoning  with  2,4-dinitTophenol  (2,4-DNP)  have  been  reported. 
Most  exposures  were  associated  with  the  use  of  2,4-DNP  as  a  component  of  explosives 
during  World  War  I  and  as  a  weight  reducing  drug  during  the  early  1930s  (USEPA  1980). 
A  lethal  oral  dose  of  2,4-DNP  for  humans  as  low  as  4.3  mg/kg  has  been  reported.  Effects 
of  acute  exposure  include  sudden  pallor,  burning  thirst,  agitation,  dyspnea,  im>fuse  sweating, 
hyperpyrexia  and  death  (Homer  1942).  Symptoms  associated  with  longer-term  oral  or 
inhalation  exposure  to  2,4-DNP  include  gastrointestinal  disturbances,  sweating,  weakness, 
dizziness,  headache  and  weight  loss.  Chronic  oral  exposure  is  associated  with  cataract 
formation  at  doses  as  low  as  2  mg/kg-day  (Homer  1942)  and  skin  rashes  (Tainter  193S). 

Oral  LD50s  reported  for  laboratory  animals  range  from  20  to  200  mg/kg  in  dogs,  rats  and 
rabbits  (USEPA  1980).  Longer-term  studies  in  animals  indicate  that  2,4-DNP  causes  weight 
loss  and  damage  to  the  spleen  and  testes.  Embryotoxicity,  but  not  teratogoiicity,  was  also 
observed  at  doses  causing  maternal  toxicity.  No  effects  in  rats  were  observed  at  doses  below 
5.4  mg/kg-day  (Spencer  et  al.  1948). 

The  USEPA  has  calculated  an  oral  chronic  RfD  for  2,4-DNP  of  2E-3  mg/l^-day,  based  upon 
the  report  by  Homer  (1942)  of  cataract  formation  in  humans  at  doses  of  2,4-DNP  as  low  as 
2  mg/kg-day  (USEPA  1990b).  Confidence  in  the  RfD  is  low,  since  the  principal  study 
provides  only  anecdotal  data  and  the  supporting  data  base  is  meager  (USEPA  1990b). 

USEPA  has  not  derived  subchronic  RfD  for  2,4-DNP.  However,  the  chronic  oral  RfD  was 
derived  from  information  on  subchronic  exposures  from  Homer  (1942),  using  an  uncertainty 
factor  that  included  a  factor  of  10  for  extrapolation  from  subchronic  to  chronic  duration 
(USEPA  1990b).  On  this  basis,  to  evaluate  subchronic  effects  of  2,4-DNP  at  the  site,  a 
subchronic  RfD  of  2E-2  mg/kg-day  will  be  used.  The  USEPA  has  not  derived  inhalation 
RfDs  for  2,4-DNP  (USEPA  1990b). 

Carcinogenic  Effects 

No  chronic  bioassays  assessing  the  carcinogenic  potential  of  2,4-DNP  were  located.  The 
results  of  shorter-term  studies  indicate  that  2,4-DNP  does  not  cause  or  promote  tumor 
formation  in  mice  (USEPA  1980).  2,4-DNP  was  reported  to  be  mutagenic  in  one  bacterial 
system  (Demerec  et  al.  1951),  but  was  not  found  to  be  mutagenic  in  mammalian  cells 
(Friedman  and  Staub  1976,  Swenberg  et  al.  1976).  Mitra  and  Manna  (1971)  observed 
chromosome  aberrations  in  mouse  bone  marrow  cells  following  in  vivo  treatment  with  2,4- 
DNP,  but  no  linear  dose-effect  relationship  was  observed.  The  USEPA  has  not  evaluated  the 
carcinogenic  potential  of  2,4-DNP  (USEPA  1990b). 
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2,4-DINITROTOLUENE 


NoncarciiK^enk  Effects 

In  humans,  inhalaticm  and/or  dermal  exposure  to  2,4-dinitrotoluene  (2,4-DNT)  in 
occupational  settings  has  been  associated  with  cyanosis,  anemia,  neurological  symptoms, 
reduced  ^)erm  counts  and  increased  mortality  due  to  ischemic  heart  disease  (ATSDR  1988a). 
The  magnitude  and  duration  of  the  exposures  that  led  to  these  symptoms  were  generally  not 
measured,  so  dose-re^nse  data  are  not  available.  No  studies  were  located  on  health  effects 
in  animals  following  inhalation  exposure  to  2,4-DNT. 

Oral  administration  of  2,4-DNT  to  several  animal  species  results  in  adverse  effects  on  the 
hepatic,  renal,  nervous,  reproductive  and  hematopoietic  systems  (ATSDR  1988a).  In  a  24- 
month  oral  study  (EUis  et  al.  1979),  hepatic  lesions  were  observed  in  dogs  and  mice  and 
hepatic  dysplasia  was  observed  in  rats.  In  the  same  study,  cystic  degeneratitm  and  other 
serious  renal  effects  were  observed  in  mice  at  a  dose  of  97  mg/kg-day.  Neurological  effects 
ranging  from  central  nervous  system  depression  to  paralysis  in  dogs,  rats  and  mice  were 
reported  in  subchronic  and  chronic  studies  (ATSDR  1988a). 

Subchronic  and  chronic  exposure  to  2,4-DNT  resulted  in  hematological  changes,  primarily 
anemia,  in  dogs,  rats  and  mice  (Lee  et  al.  1978,  Ellis  et  al.  1979).  Ellis  et  al.  (1979) 
reported  mild  anemia  in  dogs  administered  l.S  mg/l^-day  2,4-DNT,  rats  given  40  m^I^-day 
and  mice  given  898  mg^'kg-day  for  24  months. 

The  USEPA  has  not  calculated  oral  or  inhalation  RfDs  for  2,4-DNT  (USEPA  1990a). 
However,  oral  MRLs  have  been  calculated  (ATSDR  1988a).  A  subchronic  oral  MRL  of  SE- 
2  mg/kg-day  was  derived  from  a  NOAEL  of  5  mg/kg-day  for  hematological  effects  in  dogs 
in  the  study  by  Lee  et  al.  (1978).  A  chronic  oral  MRL  of  lE-3  was  derived  from  the 
NOAEL  of  0.2  mg/kg-day  for  hematological  effects  in  dogs  in  the  study  by  Ellis  et  al.  (1979) 
(ATSDR  1988a). 

Carcinogenic  Effects 

The  carcinogenic  potential  of  dinitrotoluenes  has  been  studied  in  chronic  bioassays  and  some 
less-than-lifetime  studies.  2,4-DNT  was  moderately  hepatocarcinogenic  in  rats  and  produced 
renal  tumors  in  male  mice  (ATSDR  1988a).  Ellis  et  al.  (1979)  reported  statistically 
significant  increases  in  renal  tumors  in  male  mice  fed  97  mg/kg-day  of  2,4-DNT  (98%  2,4- 
DNT,  2%  2,6-DNT)  for  two  yean  and  in  liver  turnon  in  rats  fed  40  mg/kg-day.  Significant 
increases  in  subcutaneous  tissue  fibromas  in  male  rats  and  mammary  gland  fibroadenomas 
in  female  rats  were  also  observed.  Based  on  this  study,  the  USEPA  classified  both  2,4-DNT 
and  2,6-DNT  in  Group  B2  (probable  human  carcinogen)  and  calculated  an  oral  slope  factor 
(SF)  of  6.8E-1  (mg/kg-day)‘‘  for  a  mixture  of  both  isomen  (USEPA  1990a). 
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TOLUENE 


Toluene  is  produced  both  naturally  and  as  a  by-product  of  certain  refining  and  manufacturing 
processes.  The  vast  majority  of  toluene  is  us^  as  a  component  of  gasoline.  Toluene  is  a 
clear,  sweet-smelling  liquid  ^at  can  be  found  in  crude  oil  and  the  Tolu  tree.  It  can  also  be 
found  as  a  by-product  of  styrene  production,  petroleum  refining,  and  coke-oven  operations. 
Toluene  is  also  known  as  methylbenzene  and  phenylmethane  and  has  a  molecular  weight  of 
92.15.  Toluene  is  classified  as  a  hazardous  waste  under  the  Resource  Conservation  and 
Recovery  Act  (ATSDR,  1989). 

Acute  Effects 

Inhalation.  Very  few  studies  regarding  the  acute  toxicity  and  lethality  of  toluene.  Human 
data  is  limited  to  case  studies  of  workers  who  have  occupational  exposure  or  case  studies  of 
abusers  of  solvents  for  recreational  use.  It  is  noted  that  either  of  the  potential  exposure 
pathways  above  may  involve  simultaneous  exposure  to  a  variety  of  compounds. 

There  have  been  no  deaths  attributed  to  toluene  exposure  in  the  United  States,  whereas  80 
deaths  per  year  are  attributed  to  toluene  associated  with  solvent  abuse  in  Great 
Britain(Anderson  et  al,  1985).  Signs  and  symptoms  of  exposure  are  primarily  characteristic 
of  central  nervous  system  depression.  High  concentration  exposure  produces  reversible 
depression  of  the  central  nervous  system.  Even  acute  exposure  concentrations  sufficient  to 
pr^uce  unconsciousness  are  not  observed  to  produce  long-term  organ  damage. 

Central  nervous  system  depression  is  also  the  most  typical  adverse  effect  observed  in  animals. 
A  few  animal  studies  of  inhalation  exposure  in  rats  and  mice  suggest  that  mice  area  more 
sensitive  species  than  rats.  LC50  values  have  been  reported  at  5,  320  ppm  (920  PP  mg/kg) 
in  mice  (Svirbely  et  al,  1943)  and  8,8(X)  ppm  (365  mg/kg)  in  rats  (Carpenter  et  al,1976). 

Ingestion  Dermal.  No  data  regarding  actual  oral  exposure  in  humans  and  very  little  in 
animals  was  found. 

The  potential  for  acute  lethality  of  toluene  in  animals  following  ingestion  has  been 
investigated  by  a  number  of  studies.  The  range  of  LD50s  found  was  5.5  to  7.3  g/kg.  Some 
evidence  suggests  that  age  may  play  a  role  with  juvenile  rats  the  most  sensitive  (Kimura  et 
al,  1971;  Smyth  et  al,  1969;  Withey  and  HaU,  1975;  Wolf  et  al,  1956). 

No  data  was  located  on  the  acute  toxicity  of  toluene  through  dermal  exposure  in  either 
humans  or  animals. 

Systemic  Effects 

Respiratory  Effects*  Inhalation.  Toluene  is  considered  a  respiratory  irritant  in  both  humans 
and  animals.  Occupationally  exposed  workers  were  observed  to  experience  upper  respiratory 
irritation  at  concentrations  of  200  to  800  ppm  of  toluene  over  the  course  of  several  years 
(Parmeggiani  and  Sassi,  1954).  A  study  by  von  Oettingen  et  al  (1942) 
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Toluene  iqmrted  no  initant  effects  in  volunteers  exposed  to  800  ppm  for  7  to  8  hours.  Most 
other  human  data  is  occupational  with  confounding  exposure  to  other  solvents  that  proves  the 
data  to  be  equivocal. 

Animal  data  also  provides  data  on  the  upper  re^iratory  effects  of  toluene.  Effects  in  rats 
range  from  upper  airway  irritation  (600  ppm)  to  pulmonary  lesions  (2,500  ppm  and  5,000 
ppm)  (von  OMingen  et  al,  1942).  A  study  by  Bruckner  and  Pierson  (1981b)  which  is 
considered  comprehensive  and  w^  conducted  rqnrted  no  irritation  or  histologic  changes  of 
the  respiratory  tract  at  concentrations  up  to  12,(X)0  ppm  in  rats  aiul  mice.  No  explanation 
was  cited  for  the  difference  in  results  between  the  studies  cited  above. 

The  1980  study  by  CIIT  observed  no  histopathological  changes  attributable  to  toluene  at  a 
concentration  of  300  ppm  in  rats.  Concentrations  of  600  ppm  to  1,200  ppm  produced 
inflammation  of  the  nasal  mucosa  and  degeneration  of  the  qnthelium  in  the  1989  study  by 
NTP. 

Ingestion/Dermal.  Toluene  is  not  considered  toxic  to  the  respiratory  system  through  either 
ingestion  or  dermal  exposure. 

Cardiovascular  Effects,  Inhalation.  Most  deaths  in  Great  Britain  of  solvent  abusers  are 
attributed  to  arrtiythmia;  however,  toluene  does  not  seem  directly  toxic  to  the  cardiovascular 
system  as  to  produce  lesions  or  other  histopathological  effects.  No  histopathological  lesions 
of  the  heart  were  observed  in  rats  at  concentrations  up  to  12,0(X)  ppm  for  8  weeks  and  1,200 
ppm  for  24  months  (Bruckner  and  Peterson,  1981b;  CIIT,  1980;  NTP,  1989).  A  no  observed 
adverse  effect  level  (NOAEL)  of  1 ,200  ppm  for  chronic  non-neoplastic  cardiovascular  effects 
based  on  the  NTP  (1989)  study. 

Ingestion/Demul.  The  NTP  (1989)  also  exposed  rats  to  toluene  through  ingestion.  Findings 
included  and  increase  in  heart  weight  in  rats  su  1,250  mg/kg/day  for  13  weeks  and 
myocardial  degeneration  in  mice  at  5, (XX)  mg/kg/day  for  13  weeks. 

No  oral  exposure  in  humans  or  dermal  exposure  in  animals  or  humans  is  reported  regarding 
cardiovascular  toxicity. 

Gastrointestinal  Effects,  Inhalation.  The  NTP  (1989)  study  reported  slight  but  not 
significant  increase  in  stomach  ulcers  in  rats  after  2  years  exposure  to  concentrations  up  to 
1,200  ppm  of  toluene. 

Ingestion/Dermal.  No  adverse  gastrointestinal  effects  were  observed  at  exposure 
concentrations  up  to  5,000  mg/kg/day  of  toluene  for  13  weeks  (NTP  1989). 

No  studies  were  found  regarding  cardiovascular  effects  of  toluene  following  dermal  exposure 
in  animals  or  humans. 

Hematologic  Effects,  Inhalation.  Hematological  effects  once  associated  with  toluene  in 
occupational  exposures  have  since  been  re-evsduated  and  partially  attributed  to  exposure  to 
other  compounds  historically  found  as  contaminants  of  toluene  in  the  workplace  such  as 
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benzene  (Gieenbuig  et  al,  1942;  Wilson,  1943;  EPA,  1985c).  The  most  recent  studies  have 
for  the  most  part  been  negative  with  the  only  potential  adverse  effect  being  a  reversible 
decrease  in  blood  leukocytes.  Exposure  concentrations  of  toluoie  (with  benzene  <0.01%) 
ranged  from  20  to  2(X)  ppm  in  the  studies  by  Tahti  et  al  (1981),  Banfer  (1961)  and  Capellini 
and  Alessio  (1971).  The  results  of  Tahti  et  al  (1981)  are  considered  neither  conclusive  nor 
completely  invalid  due  to  possible  confounding  exposure  to  other  solvents  and  limited  cohort 
size. 

The  USEPAs  Integrated  Risk  Information  System  (IRIS,  1989)  and  the  Health  Effects 
Assessment  Summary  Tables  (HEAST,  1989)  report  the  Reference  Dose  (RED)  for  toluene 
to  be  3E-1  mg/kg/day  based  on  hematological  effects  (IRIS,  1989)  as  well  as  central  nervous 
system  effects  and  eye  and  nose  irritation  (HEAST,  1989)  as  based  on  data  reported  in 
several  studies  by  Anderson  et  al  (1983)  and  CIIT  (1980).  The  study  conducted  by  Cm 
(1980)  exposed  rat  to  concentrations  of  tolume  of  30,  100,  and  3(X)  ppm  for  6  hours/day,  S 
days/week  for  24  months.  The  only  dose-related  effect  observed  was  reduce  hematocrit 
values  in  females  in  the  100  and  300  ppm  groups.  A  NOAEL  based  on  3(X)  ppm  was  derived 
to  be  1,130  mg/m3. 

Ingestion/Dermal.  No  data  found. 

Musculoskeletal  Effects,  Inhalation.  No  data  of  musculoskeletal  effects  in  humans  follow 
inhalation  exposure  to  toluene  were  found. 

No  adverse  musculoskeletal  effects  were  reported  by  the  NTP  (1989)  study  in  mice  and  rats 
exposed  to  dosage  levels  up  to  1,200  ppm  of  toluene  for  two  years  through  inhalation. 
Similar  results  were  reported  by  the  NTP  (1989)  study  following  oral  exposure  at  dosage 
levels  up  to  5,000  mg/kg/day. 

Ingestion/Dermal.  No  studies  found. 

Hepatk  Effects,  Inhalation.  The  liver  is  not  considered  to  be  a  primary  target  organ 
following  toluene  exposure.  This  is  thought  to  be  due  to  the  extensive  metabolism  of  toluene 
by  the  liver  to  possibly  more  nontoxic  metabolites.  Studies  by  Seiji  et  al  (1987)  and 
Lundberg  and  Hakansson  (1985)  found  no  significant  hapatic  effects  attributable  to  toluene 
exposure. 

Toxic  hepatic  effects  in  animals  are  limited  to  increases  and  decreases  in  liver  weight  with 
no  significant  changes  in  what  is  considered  serious  parameters  of  liver  toxicity.  A  lowest 
observed  adverse  effect  level  (LOAEL)  of  8(X)  ppm  for  7  days  in  rats,  mice,  and  rabbits  is 
reported  based  on  data  gathered  by  Ungvary  et  al  (1982).  Increased  liver  weights  were 
observed  by  the  same  study  at  longer  exposure  times  (3  weeks)  at  8(X)  ppm,  whereas 
Bruckner  and  Peterson  (1981b)  reported  decreased  liver  weights  in  rats  at  a  concentration  of 
toluene  of  12,(XX)  ppm  for  eight  weeks.  The  1989  study  by  NTP  also  reported  increased 
liver  weights  in  rats  exposed  to  1,250  ppm  for  15  week. 
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Ingestion/Demial.  No  data  regarding  ingestion  exposure  in  humans  or  animals  or  dermal 
exposure  in  humans  was  located.  Only  one  inconclusive  study  in  animals  following  dermal 
exposure  was  found. 

Renal  Effects*  Inhalation.  The  majority  of  the  qualitative  human  data  regarding  adverse 
kidney  effects  through  inhalation  exposure  comes  from  case  studies  of  solvent  abusers.  Most 
effects  on  the  kidneys  could  possibly  be  associated  with  exposure  to  other  solvents  so  only 
limited  if  any  conclusimis  can  be  drawn.  However,  the  kidney  does  not  appear  to  be  a 
primary  target  organ  of  toluene  in  humans. 

The  most  recent  studies  in  animals  observe  no  adverse  histopathological  changes  in  the 
kidneys  of  rats  and  mice  at  concentrations  up  to  12,000  ppm  for  eight  weeks  (Bruckner  and 
Peterson,  1981b)  or  concentrations  up  to  1,250  for  15  weeks  (NTP,  1989).  The  NTP 
(1989)  study  did  however  rqmrt  an  increase  in  liver  weight  at  the  exposure  concentration  and 
duration  cited  above.  The  NTP  (1989)  study  rqtorted  nq>hropathy  an  observed  in  tabular 
cysts  at  doses  of  600  to  1,200  ppm.  The  ouiclusitm  that  the  renal  tubular  cysts  are  adose- 
related  effect  is  backed  up  by  the  CIIT  (1980)  study  which  observed  no  such  cysts  at  300 
ppm  for  24  months. 

Ingestion/Dennal.  No  studies  were  located  r^arding  the  ingestion  or  dermal  exposure  in 
humans  or  dermal  exposure  in  humans.  Again,  only  one  study  considered  in  conclusive  was 
found  of  dermal  exposure  to  toluene  in  animals  and  any  associated  renal  effect. 

Dermal/Ocular  Effects*  Inhalation/Ingestion.  No  studies  found. 

Dermal.  Dermal  exposure  to  toluene  may  cause  skin  damage.  Some  workers  experiencing 
long-term  exposure  report  unspecified  abnormal  skin  conditions  of  the  hands  (Winchester  and 
Madjar,  1986). 

Testing  of  dermai/ocular  irritation  in  animals  proves  toluene  to  be  a  moderate  skin  and  eye 
irritant  (Kronevi  et  al,  1979;  Hazelton  Laboratories,  1962;  Carpenter  and  Smyth,  1946). 

Neurological  Effects,  Inhalation.  Central  nervous  system  (CNS)  effects  following  exposure 
to  toluene  through  inhalation  seems  to  be  the  primary  effect  in  humans.  Human  volunteers 
exposed  to  40  ppm  did  not  experience  significantly  changed  CNS  response(Anderson  et  al, 
1983).  Exposure  to  moderate  concentrations  (200  to  800  ppm)  produced  CNS  excitatory 
effects  followed  by  narcosis.  The  development  of  CNS  depression  is  reported  to  increase 
with  increased  exposure  concentration  and  duration  (EPA,  1985c;  von  Oettingen  et  al,  1942). 
Exposure  to  sufficiently  high  concentrations  can  depress  the  CNS  to  the  point  of  death.  High 
concentrations  can  also  produce  symptoms  such  as  tremors,ataxia,  speech,  hearing  and  vision 
impairment,  and  intellectual  and  neuromuscular  effects  (Devathasan  et  al,  1984;  King  et  al, 
1981;  Suzuki  et  al,  1983;  Iregren,  1986;  Hanninen  etal,  1976). 

The  reported  effects  in  humans  are  supported  by  animal  studies.  Bruckner  and 
Peterson(1981a)  observed  a  correlation  between  CNS  depression  and  toluene  levels  in  the 
brain.  Hartmann  et  al  (1984)  studied  toluene  exposure  in  monkeys  and  found  impairment  of 
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both  cognitive  performance  and  motor  abUides  at  concoitradons  below  those  which  cause 
more  severe  CNS  effects  such  as  tremors  and  ataxia. 

Honma  et  al  (1982)  reported  changes  in  brain  neurotransmitter  levels  in  rodents  following 
exposure  to  4, (XX)  ppm.  Ikeda  et  al  (1986)  and  Arito  et  al  (1985)  observed  similar  results 
at  400  ppm  for  30  days. 

Changes  in  brain  morphology  were  reported  by  Kyrklund  et  al  (1987)  following  exposure  2 
to  320  pm  for  30  days.  In  contrast,  (HT  (1989)  ^d  not  report  any  microscopic  changes  in 
morphology  at  1,200  ppm  for  two  years.  The  NTP  (1989)  study  did  however  report  an 
increase  in  brain  weight  in  rats  and  mice. 

Toluene  is  also  considered  to  produce  changes  in  the  auditory  system.  The  1984  (a,b)studies 
by  Pryor  et  al  considered  700  and  1,(X)0  ppm  to  be  the  th^hold  for  hearing  loss  in  rats. 
Hearing  loss  was  permanent  in  the  high-fr^uency  range. 

Ingestion/Dermal.  The  1989  study  by  NTP  reported  an  increase  in  brain  weight  after  oral 
exposure  to  1,250  mg/kg/day  of  toluene  for  13  weeks  in  rats. 

Immunological  Effects,  Inhalation.  Slight  immunological  effects  in  humans  is  thought  to 
possibly  be  associated  with  the  decrease  in  leukocytes  in  humans  and  animals.  No  definite 
data  has  beat  found  to  support  this  theory  (Moszcynski  and  Lisiewicz,  1984;ATSDR,  1989). 

Toluene  exposure  at  concentrations  of  2.5  to  500  ppm  have  been  associated  with  an  increased 
potential  for  upper  respiratory  infecdorts  (Arany  et  al,  1985;  Suleiman,  1987). 

Ingestion/Demuil.  No  studies  found.* 

Developmental  Effects 

Inhalation.  Toluene  has  been  shown  to  produce  adverse  developmental  effects  in  both- 
humans  and  animals.  Solvent  abuse  in  pregnant  women  produced  CNS  dysfunction,  limb 
anomalies  and  growth  retardation  in  case  studies  of  eight  women,  lliere  is  a  great 
probability  of  confounding  exposures  to  other  solvents  so  limited  conclusions  can  be  drawn 
from  these  case  studies  (Holmberg,  1979;  Goodwin  et  al,  1988). 

Studies  in  animals  have  provided  quantitative  evidence  for  the  developmental  toxicity  of 
toluene.  A  study  by  Courtney  et  al  (1986)  reported  reproductive  and  fetal  changes  at 
exposure  concoitrations  of  200  and  400  ppm.  Bai»d  on  these  data  a  LOAEL  of  200  ppm  is 
indicated  in  mice. 

Studies  by  Ungvary  and  Tatrai  (1985)  in  mice  and  rabbits  and  Unguary  (1985)  in  rats  also 
provide  evidence  of  developmental  toxicity  at  moderate  concentrations  (100  to  400  ppm). 
ALOAEL  of  267  ppm  is  reported  for  developmental  effects  in  rats  and  rabbits. 
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Ingestion/Demial 

Toluene  was  not  reported  as  a  developmental  toxicant  following  oral  exposure  by  Seidenberg 
et  al  (1986)  and  Smith  (1983).  The  LOAEL  for  developmental  effects  due  to  oral  exposure 
is  2,350  mg/kg/day  based  on  the  study  by  Smidi  (1983). 

Reproductive  Effects 

Inhaiarinn.  Data  gathered  from  animals  studies  did  not  indicate  toluene  to  be  a* 
reproductive  toxicant.  Exposure  concentraticms  up  to  2,0(X)  ppm  in  mice  showed  no 
treatment-related  reproductive  or  survival  effects  (API,  1981  and  1985).  Rats  exposed  to  3(X) 
iqpm  for  24  months  produced  no  histopathological  changes  of  the  testes  or  ovaries  attributable 
to  toluene  exposure  (CIIT,  1980). 

Ingestion/Dermal.  The  study  by  Smith  (1983)  reported  no  effect  on  viable  litter*  production 
after  2,350  mg/kg/day  administered  orally. 

Genotoxk  Effects 

Inhalation.  Available  data,  though  inconclusive,  suggests  that  toluene  is  not  a  human  or 
(animal  genotoxic  agent.  Some  case  studies  of  occupationally  exposed  workers  reported  an 
increase  in  sister  chromated  exchange  (Schmid  et  al,  1985;  Bauchinger  et  al,  1982).  The 
importance  of  these  findings  in  regard  to  the  severity  of  genotoxic  toxicity  is  not  known. 
Other  studies  have  found  no  correlation  between  occupational  toluene  exposure  and  changes 
in  chromosomes  or  sister  chromatic  exchange  (Haglund  et  al,  1980;  Mald-Paakkanen  et 
al,1980). 

The  only  study  found  regarding  genotoxic  toxicity  due  to  inhalation  exposure  in  animals 
rqported  no  induction  of  dominant  lethal  mutations  in  sperm  cells  of  male  mice  (API,  1981). 

Ingestion/Dennal  No  studies  found. 

CARCINOGENIC  EFFECTS 

Inhalation.  No  available  data  suggest  that  toluene  is  a  cancer  causing  agent  due  to  inhalation 
exposure.  In  ^t,  on  retrospective  cohort  mortality  study  of  oil  refinery  workers  exposed 
to  toluene  as  well  as  other  chemicals  indicated  a  rate  of  cancer  deaths  for  the  1,(X)8  male 
workers  involved  lower  than  that  of  the  general  population.  The  study  did  identify  an 
aypparent  though  not  significantly  significant  association  between  the  incidence  of  cancer  and 
the  duration  of  exposure  (Wen  et  al,  1985).  Limited  confidence  in  the  study  is  noted  due  to 
lack  of  historical  monitoring  and  insufficient  size  of  study  population  to  detect  small  increases 
in  the  incidence  of  cancer. 

No  study  in  rats  or  mice  produced  an  increased  incidence  of  cancer  at  concentrations  up  to 
1,200  ppm  for  two  years  (CUT,  1980;  NTP,  1989).  Some  limitations  are  noted  regarding 
the  COT  (1980)  study  due  to  the  fact  that  animals  were  thought  to  have  been  able  to 
withstand  higher  dosing  concentrations. 
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Ingestion/Demial.  Dermal  exposure  of  toluene  in  mice  was  investigated  by  Weiss  et  al 
(1986).  Increased  inhibition  of  sldn  tumorigenesis  in  conjunction  with  the  use  of  apromoter. 
Toluene  is  postulated  to  interfere  through  competition  with  the  promoter  compound  receptor 
site  or  interferences  with  biological  cell  processes. 
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HMX 


Noocarcinogenk  Effects 

In  humans,  HMX  (octahydro*l,3,5,7-tetxanitro-l,3,5,7-tetrazocine)  has  bem  rqwrted  to 
cause  skin  irritation  by  dii^  plication,  but  no  other  adverse  effects  were  observed  during 
possible  occupational  exposure  (USEPA  1988b).  HMX  is  poorly  absorbed  from  the 
gastrointestinal  tract  of  laboratory  animals  (USEPA  1988b);  about  70%  of  the  original  dose 
is  recovered  unmetabolized  in  the  feces.  Hie  AF,  for  HMX  is  assumed  to  be  0.30.  Toxic 
effects  are  observed  only  at  relatively  high  doses;  the  oral  LD^  values  range  from 
2,300  mg/1^  in  rats  to  6,300  mg/1^  in  mice  (USEPA  1988b). 

Adverse  effects  to  the  liver  and  kidneys  were  observed  in  rats  and  central  nervous  system 
effects  and  increased  mortality  were  reported  in  mice  following  subchronic  oral  exposure  to 
HMX  (USEPA  1988b).  Central  nervous  system  effects  (hyperkinesia  and  excitability)  were 
observed  in  mice  given  doses  as  low  as  100  mg/kg-day  in  the  diet  for  14  days  (Greenough 
and  McDonald  1985)  and  increased  mortality  was  reported  at  higher  doses. 

It  ^ipears  that  the  target  organ  response  of  rats  u>  HMX  is  sex-specific.  Everett  et  al.  (1985) 
reported  liver  lesions  in  male  rats  and  kidney  lesions  in  female  rats  following  administration 
of  HMX  in  the  diet  for  13  weeks  at  doses  of  150  mg/kg-day  and  270  mg/kg-day, 
respectively.  No  adverse  effects  were  repotted  in  males  given  50  mg/kg-day  or  in  females 
given  115  mg/kg-day.  Based  on  the  NOAEL  of  50  mg/kg-day  in  male  rats,  the  USEPA 
calculated  a  chronic  oral  RfD  of  5E-2  mg/l^-day  (USEPA  1990b).  The  confidence  rating 
of  the  RfD  is  low,  since  interpretation  of  some  data  from  the  principal  study  was  difficult, 
some  endpoints  were  not  evaluated  at  lowm-  doses  and  no  long-term  studies  or  studies  on 
reproductive  effects  or  developmental  toxicity  were  available  (USEPA  1990b).  USEPA  did 
not  consider  available  data  adequate  to  calculate  an  inhalation  RfD  (USEPA  1990b). 

USEPA  has  not  derived  a  subchronic  RfD  for  HMX.  However,  the  chronic  oral  RfD  was 
derived  from  the  13-week  study  of  Everett  et  al.  (1985),  with  an  uncertainty  factor  that 
included  a  factor  of  10  for  extrapolation  from  subchronic  to  chronic  duration  (USEPA 
1990b).  On  this  basis,  to  evaluate  subchronic  effects  of  HMX  at  the  site,  a  subchronic  RfD 
of  5E-1  mg/kg-day  will  be  used. 

Carcinogenic  Effects 

No  studies  were  located  on  the  carcinogenicity  of  HMX  to  any  species  by  any  route  of 
exposure.  HMX  was  found  not  to  be  mutagenic  in  several  microbial  systems  (USEPA 
1988b).  Gene  mutation  assays  in  several  strains  of  Salmonella  tyertainty  factor  that  included 
a  factor  of  10  for  extrapolation  from  subchronic  to  chronic  duration  (USEPA  1990b).  On 
this  basis,  to  evaluate  subchronic  effects  of  HMX  at  the  site,  a  subchronic  RfD  of  5E- 
1  mg/kg-day  will  be  used. 
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Carcint^enic  Effects 


No  studies  wm  located  on  the  carcinogoticity  of  HMX  to  any  species  by  any  route  of 
exposure.  HMX  was  found  not  to  be  mutagenic  in  several  microbial  systems  (USEPA 
1988b).  Gene  mutation  assays  in  several  strains  of  Salmonella  typhimurium  were  negative 
(Simmon  et  al.  1977,  Stilwell  et  al.,  1977,  Whong  et  al.  1980)  and  a  mitotic  gene  conversion 
assay  in  Saccharomvces  cerevisiae  was  also  negative  (Simmon  et  al.  1977).  However,  these 
results  are  considered  inconclusive  because  of  the  low  concentrations  assayed  or  the  lack  of 
data  in  the  reports  (USEPA  1988b).  Based  on  the  lack  of  epidemiological  studies  or  cancer 
bioassays,  the  USEPA  has  classified  HMX  in  Group  D  (not  classifiable  as  to  human 
carcinogenicity)  (USEPA  1990b). 
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RDX 


Noncarcinogenk  Efliects 

Occupaticmal  exposure  (primarily  by  inhalation)  to  RDX  (hexahydro-l,3,S-trinitrO'l,3,S- 
triazine)  is  associated  with  central  nervous  system  effects,  including  insomnia,  irritability, 
amnesia,  headache,  nausea,  convulsions  and  unconsciousness.  Accidoital  ingestion  of  RDX 
by  humans  has  caused  similar  central  nervous  system  effects  (USEPA  1988a). 

Adverse  effects  following  subchtonic  and  chnmic  oral  administration  of  RDX  to  laboratory 
animals  include  central  nervous  system  symptoms,  increased  mortality,  weight  loss,  anemia, 
hqxUotoxicity,  renal  toxicity,  testicular  degeneration  and  inflammaticMi  of  the  prostate 
(USEPA  1988a).  Qiolalds  et  al.  (1980)  reported  anemia  in  male  mice  and  rats  following  oral 
administration  of  RDX  at  doses  of  160  mg/kg-day  and  28  mg/kg-day,  respectively,  for  90 
days.  Increased  liver  weights  were  reported  in  both  species  at  higher  doses.  Vomiting  and 
central  nervous  system  disturbances  were  reported  in  monkeys  given  oral  doses  of  RDX  of 
10  mg/kg-day  for  90  days  (Martin  and  Hart  1974). 

In  a  chronic  study  in  mice,  Lish  et  al.  (1984)  observed  testicular  degeneration  at  a  dose  of 
35  mg/kg-day,  increased  liver  weights  at  100  mg/kg-day  and  increased  mortality  at 
175  mg/kg-day.  Developmental  toxicity  resulting  from  RDX  ingestion  has  also  been  reported 
in  rats  and  rabbits  at  doses  of  16  mg/kg-day  and  20  mg/kg-day,  respectively  (USEPA  1988a). 

Levine  et  al.  (1983a)  administered  RDX  in  the  diet  to  Fisher  344  rats  at  doses  of  0.3,  1.5, 
8.0  or  40  mg/kg-day  for  two  years.  They  observed  anemia,  increased  mortality,  liver 
enlargement  and  kidney  enlargement  accompanied  by  histologic  changes  at  the  40  mg/kg-day 
dose  level.  Inflammation  of  the  prostate  was  rqx>rted  at  a  dose  of  1.5  mg/kg-day.  No 
adverse  effects  were  observed  at  the  lowest  dose  level  (0.3  mg/kg-day).  Based  on  the 
NOAEL  of  0.3  mg/kg-day  from  this  study,  USEPA  calculated  chronic  and  subchronic  oral 
RfDs  of  3E-3  mg/kg-day  (USEPA  1990a,  1990b).  The  confidence  level  of  the  RfDs  is  rated 
high,  based  on  a  well-executed,  long-term  study  with  a  clear  NOEL  and  LOAEL  and  an 
extensive  supporting  database  (USEPA  1990b).  USEPA  did  not  consider  available  data 
adequate  to  calculate  an  inhalation  RfD  (USEPA  1990b). 

Carcinogenic  Effects 

RDX  was  not  found  to  be  carcinogenic  to  two  strains  of  rats  following  oral  administration 
of  up  to  10  mg/kg-day  and  40  mg/kg-day  for  two  yean  (Hart  1977,  Levine  et  al.  1983a). 
However,  statistically  significant  increases  of  hepatocellular  carcinomas  and  adenomas 
(combined)  were  reported  in  female  mice  fed  RDX  at  doses  of  7  mg/kg-day  and  greater  for 
two  years  (Lish  et  al.  1984).  A  nonsignificant  increase  in  alveolar  and  bronchiolar 
carcinomas  and  a  slight  increase  in  malignant  lymphoma  of  the  kidney  were  also  observed. 
Based  on  these  studies,  the  USEPA  has  classified  RDX  in  Group  C  (possible  human 
carcinogen)  by  inhalation  and  oral  routes  of  exposure  (USEPA  1988a),  and  calculated  an  oral 
slope  factor  (SF)  of  l.lE-1  (mg/kg-day)  '  bakd  on  the  incidence  of  liver  tumors  in  mice 
(USEPA  1990a).  USEPA  did  not  consider  available  data  adequate  to  calculate  an  inhalation 
SF  (USEPA  1990b). 
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TETRYL 


NoDcarciiK^enk  Effects 

Occupational  (inhalation/dennal)  exposure  to  tetryl  (2,4,6-trimtrophenyl  methyl  nitramine) 
reportedly  causes  dermatitis,  dermal  sensitization,  respiratory  tract  irritation  and 
gastrointestinal  symptoms  at  air  concentrations  not  exceeding  1.5  mg/m^  (ACGIH  1986). 
Other  effects  following  heavy  exposure  included  yellow  pigmentation  of  the  skin  and  possible 
liver,  hematopoietic  and  neurological  damage. 

Reported  effects  of  acute  administration  of  tetryl  to  laboratory  animals,  observed  during 
histopathological  tissue  examination  following  fa^  doses,  included  toxic  degeneration  of  the 
kidneys,  varying  degrees  of  liver  necrosis  and  edema  of  the  lungs  and  bronchi  (ACGIH 
1986).  The  smallest  fatal  dose  of  tetryl  was  SOO  mg/kg  administered  subcutaneously  in  olive 
oil  to  a  dog. 

No  studies  were  located  on  subchronic  or  chronic  oral  or  inhalation  exposure  to  tetryl. 
Therefore,  data  were  unavailable  for  calculation  of  any  RfD  values  for  tetryl  (USEPA 
1990b). 

Carcinogenic  Effects 

No  studies  were  located  on  the  carcinogenicity  of  tetryl  to  any  species  by  any  route  of 
exposure.  Tetryl  was  reported  to  be  mutagenic  in  Salmonella  typhimurium  strains  TA  1535, 
TA  1537,  TA  98  and  TA  100  with  and  without  metabolic  activation  (McGregor  et  al.  1980). 
Whong  et  al.  (1980)  also  reported  tetryl  to  be  mutagenic  in  three  microbial  test  systems. 

USEPA  has  not  classified  the  carcinogenicity  of  tetryl  and  has  not  calculated  a  slope  factor 
for  tetryl  (USEPA  1990b). 
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l»3,5-TRINrrROBENZENE 
Noncarcinogenk  Effects 

No  infonnation  on  the  subchronic  or  chronic  toxicity  of  l,3,S-trinitrobenzene  (1,3,5-TNB) 
to  humans  or  laboratory  animals  by  inhalation  or  oral  exposure  is  available  (USEPA  I989e). 
Acute  oral  LD^  values  range  from  450  mg/kg  to  730  mg/lcg  in  mice,  rats  and  guinea  pigs 
(USEPA  1989e).  Rqwrted  acute  toxic  effects  included  central  nervous  system  and 
re^iratory  disorders  and  cyanosis.  A  single  oral  or  intra^mtoneai  dose  of  1,3,5-TNB  was 
rqwrted  to  increase  blood  levels  of  methemoglobin  in  rats  (Senczuk  et  al.  1976,  Watanabe 
et  al.  1976).  Korolev  et  al.  (1977)  administned  1,3,5-TNB  orally  to  rats,  mice  and  guinea 
pigs  and  observed  adverse  effects  to  the  central  nervous  system,  blood  and  liver.  No  further 
details  on  doses,  duration  or  toxicity  were  available  (USEPA  1990b). 

Since  insufficient  data  are  available  for  1,3,S-TNB,  the  USEPA  has  calculated  chronic  and 
subchronic  oral  RfDs  for  1,3,5-TNB  based  on  its  structural  and  toxicological  similarity  to 
1,3-dinitrobenzene  (1,3-DNB),  (USEPA  1989e,  1990b.  This  is  considered  appropriate  since 
the  oral  LDso  for  1,3-DNB  in  the  rat  is  83  mg/lqg,  considerably  lower  than  the  corresponding 
value  for  1,3,5-TNB,  450  mg/kg,  and  both  1,3-DNB  and  1,3,5-TNB  were  reported  to  cause 
similar  increases  in  blood  levels  of  methemoglobin  in  rats  (USEPA  1989e,  1990b).  Cody 
et  al.  (1981)  administered  1,3-DNB  in  drinking  water  to  rats  at  doses  of  0,  3,  8,  or  20  ppm 
for  16  weeks.  Increases  in  spleen  weight  were  detected  at  the  8  ppm  dose  level  but  not  at 
3  ppm.  Based  on  this  NOAEL  (converted  to  0.51  mg  1,3,5-TNB/kg-day),  the  USEPA 
calculated  a  chronic  oral  RfD  of  5E-5  mg/kg-day  (USEPA  1990b)  and  a  subchronic  oral  RfD 
of  5E-4  mg/kg-day  (USEPA  1990a).  The  confidence  in  the  RfD  is  rated  as  low  due  to  the 
lack  of  toxicological  or  pharmacokinetic  data  on  1,3,5-TNB  (USEPA  1990b).  The  USEPA 
has  not  derived  any  inhalation  RfDs  for  1,3,5-TNB  (USEPA  1990b). 

Carcinogenic  Effects 

No  information  is  available  on  the  carcinogenicity  of  1,3,5-TNB  to  humans  or  laboratory 
animals  by  inhalation  or  oral  exposure  (USEPA  1989e).  Slaga  et  al.  (1985)  administered 
1,3,5-TNB  by  intrs^ieritoneal  injection  three  times/week  for  eight  weeks  to  mice  at  doses  of 
600,  1,500  or  3,000  mg/kg  and  reported  that  no  lung  tumors  were  observed.  These  authors 
also  reported  that  single  topical  applications  of  1,3,5-TNB  to  mouse  skin  caused 
inflammation,  epidermal  hyperplasia  and  cell  darkening,  but  that  no  skin  tumors  were 
observed.  The  results  of  this  study  were  judged  to  be  inconclusive  by  USEPA  (1989e) 
because  (1)  benzo(a)pyrene,  a  known  carcinogen  included  as  a  positive  control,  did  not 
produce  lung  tumors  either  and  (2)  direct  tests  of  the  potential  of  1,3,5-TNB  to  promote 
mouse  skin  tumors  in  the  presence  of  a  known  initiator  were  not  conducted.  1 ,3,5-TNB  was 
reported  to  be  mutagenic  with  and  without  metabolic  activation  in  bacterial  assays  (USEPA 
1989e).  The  USEPA  has  classified  1,3,5-TNB  in  Group  D  (not  classifiable  as  to  human 
carcinogenicity)  due  to  insufficient  data  (USEPA  1989e). 
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2,4,6-TRlNlTROTOLUENE 
Noncardnogenk  EITects 

In  humans,  occupational  exposure  (primarily  inhalation  and  dermal)  to  2,4,6-trinitrotoluene 
(2,4,6-71^  has  been  reported  to  initially  produce  relatively  mild  effects  such  as  respiratory 
irritation,  sldn  lesions  and  gastrointesti^  disorders  and  more  severe  symptoms  such  as 
methemoglobinemia,  jaundice,  aplastic  anemia,  cataract  formation,  menstrual  disorders, 
neurological  dysfunction  and  nephrotoxicity  following  prolonged  exposure  or  exposure  to 
high  concentrations  (Zakhari  and  Villaume  1978).  Of  these  disorders,  the  most  consistently 
observed  are  hepatitis  and  aplastic  anemia  (Zakhari  and  Villaume  1978). 

Acute  oral  LD50  values  ranging  from  SOO  to  1,850  mg/kg  have  been  reported  in  several 
animal  species.  Toxic  signs  following  acute  admirustration  include  latitude,  cyanosis, 
occasional  muscular  twitching,  convulsions  and  discolored  urine.  When  applied  to  the  skin 
of  rabbits,  2,4,6-TNT  produced  mild  dermal  irritation  (NIOSH  1988).  About  60%  of  2,4,6- 
TNT  is  absort^  through  the  gastrointestinal  tract  (USEPA  1989f),  so  AF„  for  2,4,6-TNT 
is  assumed  to  be  0.60. 

In  animals,  signiticant  and  consistent  findings  following  oral  administration  of  2,4,6-TNT 
include  hemolytic  anemia  with  compensatory  responses  such  as  reticulocytosis, 
methemoglobinemia  and  increased  spleen  weight  usually  associated  with  hemosiderosis.  In 
lifetime  studies,  the  most  consistent  signs  are  congestion  and  extramedullary  hematopoiesis, 
increased  liver  weight  assodated  with  hyperplasia  and  hepatocytomegaly  (Dilley  et  al.  1978, 
Levine  et  al.  1981,  1983b,  Furedi  et  al.  1984a,b).  Testicular  atrophy  and  hyperplasia  have 
been  observed  in  tats  treated  with  160  mg/kg-^y  of  2,4,6-TNT  for  up  to  13  weeks  (Dilley 
et  al.  1978)  and  similar  effects  were  seen  in  rats  fed  125  to  300  mg/kg-day  in  the  diet 
(Lev^e  et  k.  1981). 

Based  on  an  evaluation  of  these  studies,  USEPA  concluded  that  dogs  are  somewhat  more 
sensitive  to  the  hepatic  effects  of  2,4,6-TNT  than  either  mice  or  rats.  In  a  26-week  study 
in  dogs,  2  mg/kg-^y  TNT  administered  by  capsule  produced  clearly  toxic  effects  to  the 
liver,  spleen  and  hematopoietic  system  (Levim  et  al.  1983b),  while  0.5  mg/kg-day  produced 
mild  effects  on  the  liver  (hepatocytomegalia  with  hepatocytic  cloudy  swelling).  Bas^  on  the 
LOAEL  of  0.5  mg/kg-day  from  this  study,  and  supporting  studies  in  mice  and  rats  (Furedi 
et  al.  1984a,b),  the  USEPA  calculated  a  chronic  oral  RfD  of  5E-4  mg/kg-day  (USEPA 
1990b).  Confidence  in  the  RfD  is  rated  medium  (USEPA  1990b),  since  the  principal  study 
was  well-designed,  but  the  method  of  administration  (capsule)  is  not  ideal  and  a  NOAEL  was 
not  established.  USEPA  did  not  consider  available  data  adequate  to  calculate  an  inhalation 
RfD  (USEPA  1990b). 

USEPA  has  not  derived  subchronic  RfD  for  2,4,6-TNT.  However,  the  chronic  oral  RfD  was 
derived  from  the  26-week  study  of  Levine  et  al.  (1983b),  with  an  uncertainty  factor  that 
included  a  fiurtor  of  10  for  extrapolation  from  subchronic  to  chronic  duration  (USEPA 
1990b).  On  this  basis,  to  evaluate  subchronic  effects  of  2,4,6-TNT  at  the  site,  a  subchronic 
RfD  of  5E-3  mg/kg-day  will  be  used. 
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Carcinogenic  Effects 


No  data  are  available  on  the  carcinogenic  effects  of  2,4,6-TNT  in  humans.  The  carcinogenic 
potential  of  2,4,6-TNT  was  evaluated  in  24-month  stupes  in  Fischer  344  rats  and  in  hybrid 
B6C3F1  mice  (Fuiedi  et  al.  1984a,b).  In  the  rat  study,  the  animals  were  administered  0, 0.4, 
2,  10  or  50  mg/kg-day  of  2,4,6-TOT  in  the  diet  In  female  rats,  treatment  produced  an 
increase  in  the  incidence  and  severity  of  hyp^lasdc,  preneoplastic  and  neoplastic  lesions  of 
the  mucosal  qnthelium  of  the  urinary  bladder.  In  the  mouse  study,  the  animals  were 
administered  0,  1.5,  10  or  70  mg/kg-^y  of  2,4,6-TOT.  Microscopic  examination  of  the 
spleens  revealed  an  increase  in  the  incidence  of  Imikemia  and  malignant  lymphoma  in  the 
high-dose  female  mice  which  was  not  considered  to  be  statistically  significant  (USEPA 
1989f). 

2.4.6- TrinitzDtoluene  was  strongly  mutagenic  to  Salmonella  typhimurium  strains  TA-98,  TA- 
1538  and  TA-1537  with  or  without  metabolic  activation,  indicating  it  is  a  frameshift  mutagen 
(Ellis  et  al.  1980).  Similar  results  were  reported  by  Dilley  et  al.  (1978). 

Based  on  the  occurrence  of  urinary  bladder  tumors  in  female  rats  and  the  supporting  evidence 
of  carcinogenicity  provided  by  the  mutagenic  activity  in  Salmonella.  US^A  has  classified 

2.4.6- TNT  in  group  C  (possible  human  carcinogen)  and  has  calculated  an  oral  slope  factor 
(SF)  of  3.0E-2  (mg/kg-day)*'  (USEPA  1990b).  USEPA  did  not  consider  available  data 
adequate  to  calculate  an  inhalation  SF  (USEPA  1990b). 
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Appendix  Q4 

Risk  Charaeterization 
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Risk  Calculations 


TThe  following  spreadsheets  provide  the  necessary  data  and  physical-chemical  information  to 
calculate  the  cancer  risk  and  the  hazard  index  for  all  of  the  exposure  scenarios  at  SAID.  The 
calculations  are  based  on  the  maximum  detected  value  for  ALF,  CCB,  DRMO  and  TNT 
Vehicle  Maintenance  Subsite  and  on  the  average  and  95th  percentile  upper  bound  (RME)value 
for  the  TNT  Leaching  Beds  Subsite.  For  the  casual  visitor  and  worter  exposure  scenarios, 
the  exposure  dose  is  multiplied  by  a  factor  0.28  (20/70  years)  to  calculate  the  70  year 
adjusted  cancer  risk  level.  For  the  future  residential  scenario,  the  exposure  dose  is  multiplied 
by  a  factor  0.42  (30/70  years)  to  calculate  the  adjusted  cancer  risk  level. 
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